“NATURE”. FEBRUARY 24. 1951 


SUPPLEMENT: RECENT SCIENTIFIC AND rec SiTy 


‘SATURDAY, ‘FEBRUARY 24, 1951 One & SIXPENCE 


VERTICAL READING 
MICROSCOPE 


A high-class laboratory instru- 
ment at a moderate price 


Stand as illustrated £25/0/0 

Telescope Objective £1/10/0 

Stand with x7.5 Micrometer 
Eyepiece and x3 Objective 

£29/0/0 

Details of alternative outfits on 

application 

C. BAKER of Hotton Ltd, 

i) 244 HIGH HOLBORN 

HOtborn 1427 & 4004 LONDON, W.C.!I 


Member Scientific Instrument Manufacturers’ Assx. of Gt. Britain 


* 
Design for study... 
The Metrovick Electron Diffraction Camera has 
been designed for the observation and study of 
surface conditions or thin layers of metallic 
and non-metallic materials. This instrument 
incorporates all the features associated with 
electron diffraction work, it is easy to operate 
and maintain and is reliable in service. 


Send for descriptive leaflet 905/9-4 


Electron diffraction reflecuon pattern 
of a silicon carbide — 


Two special features. 

Shielded hot cathode 

electron gun. 

Stabilised H.F. D.C. set. 
ELECTRON DIFFRACTION CAMERA 


METROPOLITAN-VICKERS ELECTRICAL CO. LTD. PARK, MANCHESTER 17 
Member of the A.E.1. group of companies 


Equipment for Science and Industry 


BALANCES + CENTRIFUGES + OVENS 
STILLS & GLASSWARE + SPECIALISED APPARATUS 
EQUIPMENT AND INSTRUMENTS 


BAIRD & TATLOCK wonvon LTD. 


Scientific Instrument Makers 
. FRESHWATER ROAD, CHADWELL HEATH, ESSEX 


Vo. 167, No. 4243 
ESTAB. 1765 4 
| — ONDO 4 
‘ 
= 4 fe) 
| 
METROVICK 
THE HALLMARK OF NY, LABORATORY APPARATUS 
— = 
4 


eXxx NATURE February 24, 1951 


"What's What’ in High Vacuum 


TO HELP YOU WITH 


PROBLEMS 


Whatever your requirements... 
pumps for exhausting cyclotrons .. . 
chemical plant . . . plant for cathode 
ray tube and valve production... 
coating plant for production or labora- 
tory work ... simple bench pumps, 
etc.... WE CAN HELP YOU. 


LTD. 30 


LOWER SYDENHAM - LONDON - S-E-26 YEARS VACUUM EXPERIENCE 


i London 
Telephone  SYDenhom 7026 (8 lines) Telegroms : Edcohivec, Souphone, Londo 


YOUR VACUUM | 


— 


SS OULD vo S OF Bo 
(3) you MPlete ca, hereto, 
sation 
Ne la — : 
- 
.. 
(8 
E 


NATURE 


No. 4243 SATURDAY, FEBRUARY 24, 1951 Vol. 167 


CONTENTS 
National Parks in Great Britain 291 
Effects of Atomic Weapons. By Dr. w. G. Marley m 293 
“Udny Yule’s Statistics." By Prof. R. G. D. Allen . 294 
Tee of Beef Production. By Dr. John Hammond, 8. E., 
B. pe Arab. By the Right Hon. the Lord Belhaven and 

Stanton, C.1. 295 
Botanical Latin and Greek. By H. Savery 2% 
American Reference-Book on Apples. By Dr. F. R. Tubbs - 2% 
Variations in the Length of the Day. By Dr. R. |. B. Cooper . 297 
Biosynthesis of Unsaturated in Seeds. oy Prof. 

T. P. Hilditch, F.R.S. 298 
Obituary: 

Miss D. M. A. Bate. By E. |. W. a 
News and Views 302 
Absolute Measurement of Sound Pressures at ‘High Prequenty. 

By Or. V. Timbrell 306 
B-Aminoisobutyric Acid (a-Methy! Alanine) a ‘New Amino-ecid 

obtained from Human Urine. R. Ca Dr. C. E. 

Dent, Or. H. Harris and R. G. Westall . 37 
The National Metallurgical Laboratory of india . 308 
National Institute for Research in Report for 310 

1949 
Copper Metaboli at ‘the MeCollum-Prace 

Institute. By H. R. F.R.S. 3 
Letters to the Editors: 

Temperature of the Upper and Meson 

—Dr. A. Duperier . ‘ 312 

A New Type of X-Ray Seattering.—K. "Das Gupea P 313 


Scintillations Produced in Liquids by High-Energy Radiation: 
aa’ Dinaphthyl as a Scintillating Medium.—E. H. Belcher . 314 


Self-interaction of Radio Waves in the lonosphere.—Dr. 


Mario Cutolo . 314 
—— of Pupil Aberration in Keliner-type Evepieces.— 

. R. S. Longhurst e 315 
Dependence. Williamson 316 
Temporary Reduction of Viscosity of Liquids at High Rates 

of Shear.—W. J. Morris and Dr. R. Schnurmann ° 317 
Spectrum of At heric Turbul —Dr. Lewis F. Richard- 
son, F.R.S.; Dr. S. Megaw ‘ 318 
Effects of X-Rays and on Micosis.— 
. La Cour. 318 


Bede... of the Insect Cuticle by lsomers of Benzene 

Hexachloride.—Dr. G. Armstrong, Dr. F. R. ey 

and H. Standen » 319 
Toxicity of Penicillin to Guinea Pigs. —p. Seuart and G. ‘Slevin 319 
Genetic Variability and Artificial insemination.—j. M. — 

and A. Robertson; G. M. Wright . 320 
Toxicity of CEstrogens.—Prof. T. Nicol and |. Helmy 
Enzymatic inactivation of the Pigment Hormone of the 

Crustacean Sinus Gland.—Sven Ph. Carstam ° 321 
Restitution of Plasma Sodium by the ‘Glucocorticosteroid’ 

Compound E in Adrenalectomized Rats.—Dr. H. Wirz . 322 
Effects of the Thyroid, Castration and Season on Adrenals in 


the Male*Rabbit.—M. Maqsood 723 
A Staining Technique for the Study of “Temperature-Shock in 
Semen.—J. L. Hancock 323 
Relationship between Picrotin and Picrotoxinin.—Prof N. 
Slater and A. T. Wilson . ° 324 
Reactions of Formic Acid and its Salts. —Or. Paul, Haas 
Recent Scientific and Technical Books ° ° . - Supp. vi 


Editorial and Publishing Offices of ** NATU! 
MACMILLAN & CO., LTD., 
ST. MARTIN'S STREET, LONDON, W.C.2. 
Telephone Number: Whitehall 8831 
Telegrams: Phusis Lesquare London 
Advertisements only should be addressed to: 
T. G. Scott & Son, Ltd., Talbot House, 9 Arundel Street, London, W.C.2. 
Telephone Number: Temple Bar |942 
The annual subscription rate is £4 10 0, payable in advance, Inland or Abroad 
All_rights reserved. Registered as a Newspaper at the General Post Office 


NATIONAL PARKS IN GREAT 
BRITAIN 


O far as the selection of areas for designation as 

national parks in Great Britain is concerned, 
the first annual report* of the National Parks Com- 
mission, covering the activities of the Commission to 
Septembe:' 30, 1950, has been rendered somewhat out 
of date by subsequent events. At the date of the 
report, the processes leading to the designation of 
the Peak District, the Lake District and Snowdonia 
as national park areas were well advanced. On 
December 28, the chairman of the Commission, Sir 
Patrick Duff, signed the first designation order for 
submission to the Minister of Town and Country 
Planning ; this order defines the proposed boundary 
of the Peak District National Park, an area of 542 
square miles, situated in the counties of Cheshire, 
Derby, Stafford and York (West Riding), and the 
county borough of Sheffield. 

As explained in the report, the Commissioners took 
as their starting-point the tentative boundaries out- 
lined by the Hobhouse Committee, but with some 
modifications in consequence of the passage of the 
Town and Country Planning Act of 1947 and the 
rejection of the principal recommendations of the 
Hobhouse Committee respecting the administration 
of the Parks. Consultations are already proceeding 
with the local authorities whose areas fall wholly 
or partly within the boundaries of the first three 
national parks; representations can also be made 
direct to the Minister of Town and Country Planning, 
who will decide the final boundaries. 

The processes leading up to the designation of a 
National Park are thus complex and must take some 
months. Since it will accordingly be several years 
before all the areas recommended as national parks 
can be designated, interim protection is required for 
those under consideration. Accordingly, after con- 
sultation with the Commission, the Minister of Town 
and Country Planning has requested local authorities 
to use their powers under the National Parks and 
Access to the Countryside Act, 1949, and the Town 
and Country Planning Act, 1947, to avoid prejudicing 
the development as parks of the areas ultimately 
selected. The major threat still appears to arise from 
government departments, and there is little evidence 
to show that the proposed interim protection will 
be effective. 

Speaking at a Press conference after signing the 
first order, Sir Patrick Duff said that he expected in 
a few weeks to sign the orders designating the Lake 
District and the Snowdonia National Parks. The 
order designating the Lake District National Park 
was, in fact, signed on January 30; and, on Febru- 
ary 2, that for Snowdonia. Local authorities were 
already being consulted about the boundaries of 
the Dartmoor National Park, and he hoped that 
the Commission would be able to establish all 
twelve national parks suggested by the Hobhouse 
Committee at the rate of three or four a year. Sir 


e met Parks and Access to the Countryside Act 1949. First 
of the National Parks Commission for the Period Caw 
Hd wot September 1950. Pp. iv+8. (London : HM. Stationery Office. 
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Patrick pointed out that boundaries must take 
account of such visible features as roads and rivers 
and of existing boundaries, and his remarks on the 
arrangements for access in the parks should dispel 
the local misgivings which, through misunderstanding 
on this point, appear to be entertained in some 
districts included in the Peak District National Park. 

While the major and earliest preoccupation of the 
Commission has been with this question of designa- 

tion, one of the most important sections of its report 
is that which defines its general attitude towards 
development within national parks. The general 
intention is defined in the words of the late John 
Dower in his report in 1945: “The fundamental 
decision made where a given area is established as a 
National Park is that within it two purposes, out of 
the numerous possible purposes for which the land 
might be used and developed, shall thereafter stand 
supreme: all other uses, though by no means ex- 
cluded, being so limited and controlled as to harmonise 
with the dominants. These are: (a) that the char- 
acteristic beauty of the landscape shall be preserved, 
and (6) that the visiting public shall have ample 
access and facilities within it for open-air recreation 
and enjoyment of its beauty.” 

Those purposes needed re-affirming, and the major 
interest of the Commission’s future reports is likely 
to lie in the evidence they supply that the Com- 
mission is able to ensure that those purposes are 
adequately served. The Commission recognizes that 
the national economy and safety may not be able to 
afford the entire exclusion from one-tenth of its area 
of such activities as quarrying, forestry, water catch- 
ment, electricity schemes or defence training. It also 
recognizes that it may be vital to the national 
economy, expressed in terms of the improved 
physique and mental poise of our people, that these 
great areas of open and unspoilt country shall be 
preserved as a national heritage. The policy of the 
Commission is to secure that any unavoidable 
utilitarian developments in the national park areas 
are so controlled as to harmonize with the two 
dominant purposes stated by John Dower ; and it is 
convinced that, in consultation with the various great 
interests concerned, this policy can be fulfilled with- 
out detriment to the national economy. 

There is some evidence, in examples of the work 
of the Commission quoted in the appendix to this 
report, that this confidence is justified. It is also 
re-assuring to note that at his Press conference, while 
Sir Patrick Duff could say nothing in reply to questions 
about the proposals for hydro-electric development 
within the Snowdonia National Park, he indicated 
that, in a case where another Minister was involved, or 
great public interest was excited, the matter might 
have to go to the Cabinet. A Commission, he pointed 
out, cannot override a Minister; the decision would 
be the collective responsibility of the Cabinet. 

So far from being despondent at the limited and 
indefinite powers of the National Parks Commission, 
its chairman appears to be confident that if those 
powers are exercised with judgment and good sense, 
they will be adequate for the task. It would at least 
appear a fair conclusion from his remarks that there 
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will be no lack of determination to take matters to 
a higher level if even a government department 
attempts to judge its own cause. Equally his words 
are a clear pointer to the imperative need for strong 
support from an alert and understanding public ; and 
the annual reports of the Commission will doubtless 
be designed to assist in the formation of such public 
opinion, as well as to foster a better mutual under. 
standing between townsman and countryman. That 
in itself is a major piece of social education which 
will not be discharged solely by the production of a 
single isolated code of conduct for the guidance of 
persons visiting the countryside, as is required of the 
Commission by the Act. The Commission has already 
consulted a considerable number of the interests 
involved, and as a result hopes to produce about the 
same time a ‘country code’ which will not only assist 
visitors better to understand the country way of life 
and so help to avoid the damage often caused by 
ignorance or thoughtlessness, but which will also 
serve as a core around which will tyrow a body of 
information services about the countryside. Over the 
years, such a body of information services might 
contribute much towards a better understanding of 
good citizenship, as well as remove the doubts and 
hesitancy with which the designation of national 
parks is at present viewed by some of those who 
dwell in the areas designated. 

For the rest, the Commission has also given 
attention to the problem of long-distance paths for 
ramblers, and is preparing a report for the Minister 
on the Pennine Way in the first instance. This route 
of 250 miles, starting at Edale in Derbyshire and 
continuing through nine counties and three proposed 
national parks to Northumberland and the Scottish 
Border, was surveyed by voluntary effort before the 
Second W.rld War. This survey has been made 
available t. the Commission, and indicates that less 
than seventy miles of new rights of way, chiefly at the 
southern end, are needed to complete the scheme. 
The Commission is therefore obtaining information 
about existing rights of way and the condition of the 
paths. When the observations of the local authorities 
have been received, the scheme will go before the 
Minister of Town and Country Planning, who can 
then make an order creating the path. 

Besides this, it was stated at the Press conference 
by another member of the Commission, Mr. Tom 
Stephenson, that surveys are being made voluntarily 
by open-air organizations of other long-distance 
paths. Besides the Thames path from Teddington to 
Cricklade, these include one to follow the Chiltern 
escarpment from the Gogmagog Hills in Cambridgeshire 
along the Downs to the Thames at Goring, thence 
along the Berkshire Downs and the Vale of the White 
Horse to Avebury, and through Wiltshire and Dorset 
to the Channel coast at Seaton; another to follow 
the Pilgrim’s Way from Canterbury along the South 
Downs to Winchester, probably continuing westward 
to link up with the Chiltern footpath ; and another 
along Offa’s Dyke from Prestatyn through the Welsh 
marches to Chepstow. 

On the evidence of this report, the Commission has 
thus made a more encouraging start than might have 
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been expected ; and while no further opinion can yet 
be formed as to the adequacy of the arrangements 
for the administration of the national parks, the 
firmness with which Dr. Dalton has insisted on a 
joint board for the Peak District National Park gives 
ground for confidence that adequate control will be 
exercised in furtherance of the dominant objectives 
for which national parks are established, and that 
executive and financial powers are to be at the 
disposal of the bodies which administer the parks. 
On a particular point, it may be that the Commission 
has been too easily satisfied in its representations 
regarding the proposal of the War Department to 
re-open the tank-firing range at Warcop, for the 
presidents of the Linnean Society of London and the 
Botanic Society of the British Isles have both recently 
indicated that they are concerned at the danger to a 
region of exceptional botanical interest which still 
lies within the danger area. Nevertheless, it would 
seem that, generally speaking, the National Parks 
Commission will be resolute in seeing that decisions 
which are necessarily taken to Cabinet level are at 
least made with the fullest possible knowledge of 
whatever sacrifice may be involved either way. It 
will, however, depend on the Minister, rather than on 
the Commission, to see that there is no dispensing with 
joint boards for the administration of the national 
parks ; and that, even when the areas fall within the 
limits of a single county, the body responsible for 
their management is so constituted that the national 
point of view is represented and supported sufficiently 
to secure the dominant purposes of a national park. 


EFFECTS OF ATOMIC WEAPONS 
The Effects of Atomic Weapons 


Prepared for and in co-operation with the U.S. 
Department of Defense and the U.S. Atomic Energy 
Commission, under the direction of the Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico. 
Pp. x +456. (London: McGraw-Hill Publishing Co., 
Ltd., 1950.) 25s. 6d. 

HIS important handbook on the “Effects of 

Atomic Weapons” has been prepared for the 
United States Department of Defense and the United 
States Atomic Energy Commission under the direction 
of the Los Alamos Scientific Laboratory. The pub- 
lication provides, for the technical staffs engaged in 
the planning of civil defence, the greater part of the 
information required for their work. In its way this 
work is as important as the Smyth Report. It releases 
for general use a great deal of important information 
which has hitherto been secret, recognizing that it is 
not possible for civil-defence staffs to make effective 
use of the information if this is not done. 

Following a general introduction to the subject of 
atomic explosions, three chapters are devoted to an 
excellent review of the formation and propagation 
of shock waves and their effects upon a wide range 
of structures. These form an important feature of 
the book and include a description, which is of con- 
siderable scientific interest, of the ingenious use made 
of the Mach wave to increase the damage radius. 
The air shock wave is considered the most important 
agent for producing structural damage, and figures 
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are given for the peak overpressure and other pro- 
perties of the shock wave at various distances from 
the explosion of a nominal bomb involving the com- 
plete fission of 1 kgm. of uranium and an energy 
release of 10" ergs. It is pointed out that it is 
not very difficult to design an atomic bomb-proof 
structure which will enable life to survive directly 
below an air-burst bomb exploding at the height 
corresponding to a maximum area of damage. It is, 
of course, quite another matter to make existing 
structures withstand such blasts. As in the case of 
the formation of shock waves in air, the general 
phenomenology of underwater explosions is described 
in great detail, and the properties of the shock wave 
are given for distances up to 3,000 ft. from a deep 
underwater burst. A bomb exploding at a depth of 
1,000 ft. would produce severe damage to hulls of 
merchant vessels and light naval craft up to a range 
of 1,000 yd.; little harm would, however, be done 
to harbour and shore installations. The formation 
of the base surge, which is the principal medium of 
radioactive contamination from the underwater burst, 
is described, and the possibility of its development 
from an underground burst is discussed. 

The second class of important effects considered 
is that arising from the thermal radiation from the 
fire ball, and figures are given showing how the sur- 
face temperature falls from 300,000 to 2,000° K. at 
10 msec. and then rises again to 7,000° K. at 100 msec. 
The total thermal energy at different distances from 
the explosion is given for different atmospheric 
attenuations, together with a table of the radiation 
fluxes and corresponding distances from the air- 
burst bomb at which various materials, such as 
wood, paper and fabrics, would be scorched or in- 
flamed by the thermal radiation. The conclusion is 
reached, however, that most of the fires at Hiroshima 
and Nagasaki originated from secondary causes. 

The third class of effects discussed is that produced 
by the gamma-radiation and neutrons on human 
beings. Tables and graphs give the intensity of the 
radiation and the thickness of shields of concrete and 
steel necessary for protection at various distances 
from the nominal bomb. From this information it is 
apparent that simple outside shelters covered by 
about two yards of earth would virtually protect a 
population against the effects of the nuclear radiations 
from air-burst bombs. 

An important chapter describes the effect of radio- 
active contamination of the ground. Experience 
in Japan showed that this was negligible in the case 
of the high air-burst bomb; but if the burst is low 
enough for the fire ball to touch the ground, heavy 
ground contamination occurs. In addition to the 
observations from the New Mexico trial, calculated 

are given showing the dose-rate in roentgens 
per hour from a contamination of one million curies per 
square mile. The contamination decays very rapidly, 
and the greater part of the dosage will be incurred 
within an hour or so after the burst. The tables and 
graphs in this section will provide the essential guid- 
ance which civil-defence rescue parties will need in 
the event of serious ground contamination. A section 
of this chapter refers to radiological warfare and 
emphasizes that such warfare is only likely to be 
effective against an unprepared and _ ill-informed 
population. It is pointed out that the radioactive 
products produced by 100 days of operation of a 
1,000-kW. pile would suffice to contaminate only 
one square mile to the degree required to produce 
serious biological effects in one day. It would appear, 
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therefore, that radiological warfare is not one of the 
horrors a civilian population is likely to experience. 

The final chapters of the book deal with casualties 
and the protection of personnel. Details of the 
pathology, symptoms and treatment of the radiation 
syndrome are given ; it is pointed out, however, that 
radiation is not the most important source of casual- 
ties, certainly less than 15 per cent of the fatalities in 
Japan being due to this cause. A short section refers 
to the genetical effects of exposure to radiation and 
points out that the possibility of the development of 
a race of monsters in Japan, which has gained 
publicity in the Press, is at variance with genetical 
opinion. Recent studies by the Atomic Bomb 
Casualty Commission have, in fact, shown that ab- 
normal births in Nagasaki and Hiroshima are 
similar in type and frequency to those in the control 
city of Kure. 

This book provides a vast amount of factual data 
in a convenient form for ready reference. It is 
well written and presents a very balanced assessment 
of the effects of atomic weapons from the point of 
view essentially of civil defence. A great deal of in- 
formation in the book is of scientific interest, and 
the publication should also go a long way to refute 
the irresponsible and ill-informed articles which have 
appeared from time to time in certain journals, and 
to provide the basis for a sound judgment on matters 
of civil defence in the face of atomic attack. 

W. G. MaRLey 


“UDNY YULE’S STATISTICS” 


An Introduction to the Theory of Statistics 

By G. Udny Yule and Prof. M. G. Kendall. Four- 
teenth edition revised and enlarged. Pp. xxiv+701. 
(London: Charles Griffin and Co., Ltd.,' 1950.) 
34s. net. 


EN this well-known text was first published 
in 1911 over Mr. G. Udny Yule’s name, it con- 
sisted of five chapters on the theory of attributes, 
nine on frequency distributions and correlation, and 
three on sampling. The scope has been expanded and 
the emphasis changed as the result of two major 
revisions (in 1937 and now) undertaken by Prof. 
M. G. Kendall in consultation with Mr. Yule. The 
theory of attributes has been confined to three 
chapters. The development of frequency distributions 
and correlation remains, apart from some re-writing 
and a little extension; but the theory of sampling 
now occupies eight chapters, and there are five more 
on time series and other topics not in the original. 
This represents an attempt to keep up with the 
extraordinary developments in statistical theory 
during the past two or three decades. The theory 
of sampling in its various forms has come to dominate 
all statistical techniques. In many fields of appli- 
cation, such as economics, the data available for 
analysis are time series, which raise particularly 
difficult problems, only tackled—by Mr. Yule among 
others—since the first edition of this book. Even 
within the more established theory of correlation, the 
emphasis has shifted from correlation coefficients 
between variables to regression as the relation of one 
variable to others. 

Of the new material in this edition, the theory of 
small samples and the analysis of time series are the 
most important. There is a much fuller account of 
the analysis of variance, generally adequate as an 
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introduction to the more technical literature. Tests 
by means of tables for the variance-ratio F are givon 
to supplement the use of Fisher’s Z-distribution. A 
short chapter deals with such practical problems of 
sampling as the selection of sampling fractions in 
stratified samples and the possibility of bias in 
deriving information from the sample selected. Here, 
there might be more reference to the work of the 
United Nations as represented, for example, by the 
recent work of Yates (“Sampling Methods for Cen- 
suses and Surveys”’, 1949). 

In addition to many new or extended uses of ti:ne 
series throughout, there are two completely now 
chapters on the analysis of time series. The method 
of moving averages is handled as a problem in 
succession-fitting of polynomials to a selected number 
of terms of the series. This still leaves open the 
empirical decisions on the extent of the average (for 
example, 7-point or 9-point), and on the order of the 
polynomial to be used, about which little is or can 
be said in general. Where the interest is in residuals 
from trend rather than in the trend itself, emphasis 
is placed on the effect a particular method of trend. 
fitting may have on residuals. The difficulty is to 
ensure that “‘the residuals do not reflect the nature 
of the trend fitting rather than any intrinsic property 
of their own” (p. 629). It is now weil known that 
the method of moving averages may introduce 
spurious oscillations in residuals (the Slutzky-Yule 
effect). There is a good account of autocorrelation 
and autoregression in time series, a subject to which 
Prof. Kendall has contributed much. It is suggested 
that the term ‘autocorrelation’ be applied to the 
parent series (often taken as infinite) and ‘serial 
correlation’ to an observed series (always finite). 

Perhaps the least satisfactory of the new chapters 
is that on index-numbers. Overmuch emphasis is 
placed on Irving Fisher's ‘tests’, and it would be 
more useful to examine, not the conditions under 
which the time-reversal test is approximately satis- 
fied, but the related question of approximate equality 
of the base-weighted (Laspeyres) and current- 
weighted (Paasche) index-numbers. It is surprising 
that the Laspeyres and Paasche labels, now so 
familiar, are nowhere attached to these common 
forms of index-numbers. The problems raised by 
chaining or linking merit further examination, 
particularly since it is often maintained that chaining 
introduces a bias. 

The present text, as all previous editions, is 
designed for those with little mathematical training. 
As statistical theory becomes increasingly mathe- 
matical, it is becoming more and more difficult to 
give an exposition without calculus. The attempt 
here is successful, at the price of calling on the reader 
to accept much without proof. It follows that this 
is not (and is not intended to be) an introductory 
text for the mathematician, who will find other books 
both shorter and more congenial. The book is, in 
fact, directed to that much larger, and increasing, 
number of students of statistics who are attempting 
to reach the standard of statistics as an ancillary 
subject in many degree courses, or of the certificate 
of the Royal Statistical Society or the Institute of 
Incorporated Statisticians. For them, this text is 
self-contained course of ‘intermediate’ standard, and 
one to be recommended as such. Whether it is also 
an “introduction” to statistical theory depends on 
the student having the necessary time and ability to 
take an extensive course in pure mathematics before 

ing. R. G. D. ALLEN 
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THE BIOLOGY OF BEEF 
PRODUCTION 


Farming for Beef 

By Dr. Allan Fraser. (Agricultural and Horticultural 
Series.) Pp. 144424 plates. (London: Crosby 
Lockwood and Son, Ltd., 1950.) 10s. 6d. net. 


N these days of meat shortages, a book which not 

only gives facts about the industry but also 
makes concrete proposals for increased production 
should prove most useful. 

There is no attempt to deal with the handling of 
the meat after slaughter, and in this respect some of 
the proposals made will possibly need further exten- 
sion. As a@ protagonist of beef production, Dr. A. 
Fraser is a little hard on the milk producer in Great 
Britain, the reason being perhaps, as he remarks, the 
Milk Marketing Board has been so highly successful 
in promoting production and collection that it has 
induced producers to turn over from unorganized 
beef to well-organized milk production. He suggests 
as a remedy a Meat Marketing Board. As an example 
of one of the problems with which such a Board 
would have to deal is the fact that pasture as and 
where it grows—not living in the south of England 
the author forgets lucerne, the beef producer in the 
Argentine—should be the mainstay of converting the 
raw material into finished beef. Grass will produce 
cheap beef and plenty of it; but the seasonality of 
this production would need cold-storage facilities. In 
the past the home producer in Great Britain has been 
mistaken in rejecting the enormous marketing 
advantages afforded by refrigeration in order to 
secure @ price premium of fresh over frozen meat, a 
premium ever tending towards progressive reduction. 
In discussing the relative merits of summer and 
winter fattening, it is pointed out that the extension 
of ley farming has offered the ploughed-in ley as a 
substitute for muck in the maintenance of soil 
fertihiy and humus content. 

Throughout, Dr. Fraser raises a number of im- 
portant scientific problems which have still to be 
answered. Why should the fattening value of grass 
decrease in the autumn, even when the amount 
remains plentiful and the fibre content low? Why 
do new grass leys fatten cattle so much better than 
old pastures on the same soil ? 

There is an excellent account of the biological and 
ecological principles underlying hill and marginal 
land farming. The over-riding biological character of 
hill pasture is its seasonality, and its stocking capacity 
is at present limited by the season of its most limited 
growth, namely, winter. As a result of this low rate 
of stocking in summer, deterioration sets in as a 
consequence of its not being fully grazed—a con- 
dition not dissimilar to the veldt of Africa. The 
author considers that this hill land should be married 
to marginal land in the area, which would provide 
food for the hill stock in winter. 

There are biological principles buried in the wisdom 
of the cattle dealer which the professional biologist 
would do well to explore. The way an animal will 
respond to feeding depends on its past nutritive 
history as well as on its actual weight and the rations 
fed. Calves which are reared on a high plane of 
feeding thrive on poor feed later, in contrast to those 
which have been reared on a low plane. While 
everyone admits that the supply of milk to children 
has developed their growth potential, and that if 
the calf flesh is once lost it can never be regained, 
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why is it that Great Britain is filled with the pitiful 
lamentations of bovine ‘Oliver Twists’ asking for 
more ? This is one of the causes of poor beef pro- 
duction to-day. 

The geneticist, too, will find much of interest, not 
only in the very candid description of the good and 
bad qualities of the different breeds, but also as 
regards the characters inherited in first crosses ; such 
as the dominance of hardiness in crosses between 
hill and lowland breeds and the possibility of bringing 
hardiness and early maturity a little closer together 
by a combination of genetics and nutritional environ- 
ment. 

Altogether this is a stimulating book written with 
cut and thrust in non-technical language. 

JoHN HaMMOND 


THE NOMAD ARAB 


The Arab of the Desert 
A Glimpse into Badawin Life in Kuwait and Sau’di 
Arabia. By H. R. P. Dickson. Pp. 648+ 56 plates. 
(London : George Allen and Unwin, Ltd., 1949.) 63s. 
net. 
OLONEL H. R. P. DICKSON’S great book on 
the nomadic and the semi-nomadic -Arab of 
Arabia should be in every official and club library 
in the Middle East; and it should be there not for 
the dilettante administrator whose career is to be 
built on a pile of minutes and memoranda, but for the 
man whose task it is to live with the Arab on terms 
of mutual friendship and understanding and for those 
who would appreciate his high and enduring civiliza- 
tion. For the civilization of the nomad Arab is 
superior to that of most settled races of the Middle 
East. It far transcends that of any other nomad race. 
Its customs, which have the effect of laws, are the 
fount of chivalry and justice in their code, if not 
always in their practice. More than the North 
American Indian, far more than the Mongol nomad, 
be he from the Arctic or the Far East, the Arab has 
risen above his environment. From his wandering 
home in the most terrible desert in the world has 
come Wahabism (one of the purest religions), one of 
the most expressive and far-spread languages, and 
an art of living at once unique and sufficient. The 
Arab is warmly human; he loves the beauty of a 
swinging tassel, the grace of his long-lipped vessels 
of copper and brass, the simple but perfect design of 
his handleless cups, and the barbaric power of orna- 
ment in necklace, saddle and sword. 

To learn the structure of a civilization such as 
this takes more than most people can spare of time 
and travel. Colonel and Mrs. Dickson have neither 
spared time, travel nor themselves. Here is the whole 
equipment of the nomad, clearly described and 
beautifully illustrated. Here are the tents in which 
Abraham lived, the ropes which he made and the 
knots which he tied in them. Here is the camel litter 
in which Sarah rode. Here is the fountain of the arts 
which conquered half a world and made a glory of 
North Africa and Spain. Nor is this a heavy anthro- 
pological treatise, but a book for everyone, and not 
least for the boy who, tired perhaps of the vanished 
Redskin, may well delight now in the vigorous Arab 
of the great sands, with his black tents, his 
gracious ladies, his swift camels, his horses—the most 
beautiful animals in the world—his hounds and his 
hawks. 
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I have one criticism and it is small; but, in the 
hope that many more editions of Colonel Dickson's 
book may be published and it may be more widely 
displayed to the market which it should have, I give 
it for what it is worth. There is a lack of system in 
the transliteration. I would instance p. 113, where 
there is a confusion—no doubt unintentional—with 
the words ahi and 'Atyal. The impression given is 
that both words are of the same root. They have, 
of course, different roots and meanings. 

Colonel and Mrs. Dickson are to be very heartily 
thanked and congratulated. BELHAVEN 


BOTANICAL LATIN AND 
GREEK 


Glossary of the British Flora 
By H. Gilbert-Carter. Pp. xviii+79. (Cambridge : 
At the University Press, 1950.) 8s. 6d. net. 


HIS book provides further evidence of the 

increasing difficulty from which the teaching of 
biology suffers in an age when, as Prof. C. E. Raven 
says in the preface, ‘““Knowledge of the Latin tongue 
grows annually less”. Mr. H. Gilbert-Carter 
here joins those of us who have sought a way in 
which to avvid some, at least, of the worst effects of 
this illiteracy. Concerning hinself chiefly with the 
names of plants, he has prep: red a glossary of all 
generic, trivial and varietal names found in the 
British floras, so that reference to his book enables 
the student to grasp the origin, meaning and pro- 
nunciation of all such words. None could wish to 
deny that he is to be encouraged in this, and that 
his book should receive a warm welcome and be 
subject to constant use. 

It has been said that a dictionary provides fascin- 
ating reading, but that the subject changes too often. 
In this book, a specialized dictionary, the change of 
subject is much less intrusive, so that it is, in fact, 
possible to read it continuously and to do so with 
real interest. This is because it is more than a mere 
word-list. Mr. Gilbert-Carter has taken immense 
trouble in tracking his many words—my estimate is 
some 1,700—to their surprisingly diverse sources ; 
and the proportion of those which he is forced to 
describe as “origin obscure” is very small. Hence, 
his book brightly illuminates a facet of the history 
of botany and equally a facet of philology. 

For the reader who knows no Latin or Greek, there 
is a nine-page introduction which will set him on the 
right path. Thereafter he will get intriguing glimpses 
of classical mythology, of Roman natural history, 
and of medieval botanists, who both corrected mistakes 
and made them. He may miss such old friends as 
Pelargonium and Nicotiana; but instead he will 
learn that capreolatus has no connexion with caprea, 
a goat, nor Vaccinium with vacca, a cow. 

The book is not to be overlooked by the zoologist, 
for many of his comparable difficulties are solved in 
it. Mr. Gilbert-Carter has included most of the 
commonly occurring prefixes and suffixes, brachy-, 
gamo-, -cola and the rest, as well as the adjectives of 
colour and the numerals, which are used in both the 
biological sciences. Here, too, are the zoologist’s 
echinus, lepido-, and others. 

Perhaps it is ungrateful to complain of the limited 
seope which Mr. Gilbert-Carter allows himself and to 
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ask why a selection, at least, of similar words app |ic- 
able to non-flowering plants was not included. ‘lhe 
cryptogams are surely just as important to a botanist, 
and it is just as desirable that ferns and fungi should 
be spoken of with intelligence and accuracy. [ut 
obviously this must have occurred to the author, 
and as obviously he has decided otherwise ; one can 
only ask that before the second edition appears his 
decision shall at least be reconsidered. 
T. H. Savory 


AMERICAN REFERENCE-BOOK 
ON APPLES 


Apples and Apple Products 

By Prof. R. M. Smock and Dr. A. M. Neubert. 
(Economic Crops, Vol. 2.) Pp. xvi+486. (New York 
and London: Interscience Publishers, Inc., 1950.) 
60s. 


HE series of monographs, ‘Economic Crops’’, of 

which this volume is the second, is designed to 
provide critical appreciations of the relative import- 
ance of the factors affecting the biochemistry, 
physiology and technology of selected crops; it is 
intended to serve not only those more directly con- 
cerned with manufacture and utilization but also 
agricultural research workers and growers. However, 
the authors of this volume have avowedly not 
attempted to meet the direct interests of the latter 
class in detail. Partly in consequence, the intro- 
ductory account of the development of the fruit and 
of the influence of environmental and cultural factors 
upon it does scant justice to the very considerable 
literature on the subject. The authors have drawn 
in the main upon American sources, and a compre- 
hensive discussion of varieties or of the pests and 
diseases that affect the quality of the fruit in other 
countries has not been attempted. Stock effects are 
briefly dismissed, while references to the extensive 
investigations carried out in Great Britain upon the 
influence of mineral nutrition are but few in number 
and refer only to the early work in this field. Simi- 
larly, problems concerning the grading, packing, 
transport and marketing of high-quality fruit for the 
table receive less attention than might have been 
expected in a work of this nature. 

The physiology, storage and processing of the 
harvested apple are, however, treated in considerably 
greater detail. The intriguing story of the investi- 
gations upon the respiration of apples during storage 
provides an introduction to an account of the great 
developments in storage technique that followed 
upon Kidd and West’s pioneer work in this field. 
Here again, however, the account is based very 
largely upon American experience and practice. The 
preparation and manufacture of apple products, in 
particular apple juice and cider, is given considerable 
space, references to the literature on these subjects 
being more comprehensive than elsewhere. 

The very numerous citations render this book of 
value for reference purposes. The text, however, is 
marred by repetition and, in places, by an uncritical 
approach which detracts from the reader's apprecia- 
tion of the very considerable labour involved in the 
preparation of a volume of this nature. It is, perhaps, 
best regarded as a useful survey of the subject from 
the American point of view rather than as a com- 
prehensive text-book. F. R. Tusss 
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VARIATIONS IN THE LENGTH OF THE DAY 


N opening a Geophysical Discussion on “Variations 

in the Length of the Day” held at the Royal 
Astronomical Society on November 24, 1950, Sir 
Harold Spencer Jones, Astronomer Royal, pointed 
out that the variations observed can be divided into 
three types: the slow secular lengthening, irregular 
fluctuations, and a periodic variation with a period 
of a year. The first two types can be demonstrated 
by astronomical observations alone, while the yearly 
variation was discovered only when accurate stand- 
ards of time controlled by quartz crystals became 
available. 

Halley was the first to point out that the motion 
of the moon relative to the stars appeared to be 
accelerating. Laplace showed that the effect could 
be accounted for by a variation in the eccentricity 
of the earth's orbit as a result of planetary perturba- 
tions. John Couch Adams revised Laplace's calcula- 
tions in 1854, however, and found that only half the 
observed acceleration could be accounted for in this 
way. Emmanuel Kant suggested that tidal friction 
might be slowing down the earth’s rotation, but it 
was not until Sir Geoffrey Taylor pointed out the 
importance of narrow seas as a source of dissipation 
of the earth’s rotational energy that it was believed 
that this source alone could account for the 2 x 10° H.P. 
necessary. Calculations by Jeffreys for all the seas 
of the world showed that the slowing down is explic- 
able in this way, the Bering Straits in particular 
being responsible for about seventy per cent of the 
total dissipation. Cavell later showed that the longi- 
tude of the sun also has a secular acceleration, and 
recent work has revealed the same effect for Mercury 
and Venus, thus confirming that the cause of the 
accelerations lies in the earth. 

Newcomb was the first to note that, after allowing 
for the secular acceleration, the moon’s motion 
showed irregularities greater than the estimated 
experimental errors. By studying records of eclipses 
between 1660 and 1900, he showed that the major 
portion of the discordances between the observed and 
tabular positions could be represented by a periodic 
term of about 300 years in period, and + 15 seconds 
of are amplitude, afterwards referred to as the “‘great 
empirical term’’; it is included in E. W. Brown’s 
tables of the moon. It was not until the completion 
of Brown’s theory of the motion of the moon that it 
was possible to assert with confidence that no 
gravitational term had been overlooked, and that 
the fluctuations in the moon’s motion were probably 
due to irregularities in the earth’s rotation. To 
establish this it was necessary to prove that there 
were corresponding fluctuations in the motions of 
other bodies. First of all, the secular acceleration of 
the moon was determined as accurately as possible 
from a study of ancient eclipses, and this term and 
the great empirical term were subtracted from 
Brown's tables. If the residuals were attributable to 
a fluctuation in the rate of rotation of the earth, the 
effect on the observed longitudes of the sun, Mercury 
and Venus would be in proportion to the ratios of 
their mean motions to those of the moon. Allowance 
had also to be made for the effect of the secular 
retardation of the earth’s rotation on the motions of 
these bodies. The secular accelerations of the sun, 
Mercury and Venus must be in the ratio of their 
mean motions ; but the ratio of the secular accelera- 


tions of the sun and moon could not be determined 
theoretically, because of the tidal interaction of the 
earth and the moon. With these assumptions, the 
motions of the sun, Mercury, Venus and the moon 
could be accounted for, within the limits of observa- 
tional error. 

Sir Harold Spencer Jones said he did not think it 
possible to account for the irregular changes in the 
earth's rotation by movements of material over the 
surface of the earth. He also pointed out that 
we do not know how smoothly the changes orcur : 
observations cannot at present decide whether a 
change occurs suddenly or is spread over several 
weeks or months, or even over a couple of years. 

The periodic annual change in the rate of rotation 
has been found by analysis of the errors of a number 
of quartz clocks compared with time-signals con- 
trolled from astronomical observations. It was 
assumed that each clock would have a linear drift of 
rate so that its error would contain a quadratic term 
in the time. The third differences of the tabulated 
errors should therefore be the same for all clocks, 
apart from accidental errors. This was, in fact, found 
to be so, and, by averaging the values from all the 
clocks and integrating, it was possible to discover the 
form of the original periodic term in the error. It 
turned out that the earth is slow in the spring and 
fast in the autumn, when compared with a uniform 
time. The variation in the length of the day during 
the year amounts to +1 millisec.; the error in 
timekeeping amounts to + 60 millisec. departure 
from the mean over the year. This annual variation 
is probably due to seasonal movements of superficial 
material over the earth. 

Dr. R. C. Sutcliffe discussed the contribution which 
atmospheric movements can make to the annual 
variation of rate. Changes may occur either in the 
moment of inertia of the atmospheric shell or in its 
mean speed of rotation. In either case the change in 

lar momentum will be communicated to the 
earth. The former effect would show up as a seasonal 
change in the distribution with latitude of the mean 
atmospheric pressure, and the latter as a change in 
the mean west—east wind-speed. The variations of 
rate referred to by Sir Harold amount to about 
1 x 10°, and, since the ratio of the moments of 
inertia of the atmosphere and of the earth is 
1-8 x 10-*, then a variation in angular momentum 
of the atmosphere of about 7 xX 10-* is in question. 
If this were due to a change in the distribution of 
air mass between poles and equator, then a seasonal 
variation of order 7 mb. should be sought in the 
pressure data. If it-were due to variations in angular 
velocity of the atmosphere, since the earth’s surface 
moves at about 1,000 m.p.h. at the equator, varia- 
tions of about 7 m.p.h. would be expected in the 
east-west wind-speed.: Of course, when considering 
the data in conjunction with these estimates, it is 
necessary to bear in mind the factor cos* 9 repre- 
senting the effect of latitude. 

The variation with latitude of the atmospheric 

pressures, averaged over a month and all longitudes, 
for the months of February and August, shows an 
increase of about 7 mb. in February just north of the 
equator, almost exactly balanced by a decrease at 
about the same latitude south. Fluctuations in higher 
latitudes are smaller. An exact formal integration 
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shows that the total effect is about a hundredth of 
what is required. 

The variation with latitude of west—east wind- 
speeds up to 300 mb. above sea-level, averaged over 
June-August and over December—February, appears 
more hopeful. An increase, west-east, of about 
10 m.p.h., occurs in December-February at about 
lat. 30° N., while there is no such variation in the 
southern hemisphere. This is due to the greater area 
of land in the northern hemisphere. Integration over 
all latitudes gives a total effect of only about one- 
fifth of that required. It is possible that further work 
may show that this estimate should be increased, 
but it is unlikely that this cause alone will turn out 
to be the whole explanation. 

Dr. J. N. Carruthers introduced his colleagues, 
Commander A. L. Lawford and Instructor-Lieut. 
V. F. C. Veley, who later described the review made 
at the Admiralty Hydrographic Department of 
seasonal changes of mean sea-level. It appears that 
winds urge the water into the northern hemisphere 
in August more strongly than into the southern 
hemisphere in March, thereby bringing about an 
annual variation in the moment of inertia of the 
oceans. It is also possible that the annual variations 
in extent of the ice-caps could contribute to this. 
The change in glaciated area at the North Pole is 
from 8-2 x 10* sq. km. in September to 16-8 x 
10* sq. km. in March, and at the South Pole the 
change, although in antiphase, is five times as great. 

Commander Lawford displayed a chart exhibiting 
the anomaly in mean sea-level for spring over 
the whole earth, derived from data at seventy widely 
distributed stations. Most of the continental coasts 
are covered, except Antarctica and the east coast of 
Brazil, but there is a dearth of reliable records from 
oceanic islands. Except for Norway, there are no 
stations north of lat. 60° N., and none south of 
50° 8S. Data for a period of ten years have been 
examined, and charts prepared for both autumn and 
spring. The spring chart is seen to show anomalies 
of —2 to —4 cm. over the Gulf Stream in the North 
Atlantic, but positive values as great as +4 cm. are 
found over most of the South Pacific and South 
Atlantic. Commander Lawford stressed that the data 
are very incomplete ; but, in areas where there is a 
reliable knowledge both of currents and of sea-level 
anomaly, a marked correlation between the two is 
observed, and this principle is used as a guide in 
areas where the data about the currents are more 
reliable than those about the sea-level. From these 
charts, graphs of mass anomaly per degree of latitude 
can be constructed for each season. 

Lieut. Veley said that the calculated change in 
moment of inertia of the oceans from spring to 
autumn on the basis of these figures is —2-06 x 
10** gm. cm.*. Munk’s' figure for the change from 
January to July is + 0-8 x 10°* gm. cm.*. If these 
results are plotted on one sine curve, it turns out 
that this effect may not be in phase with the main 
effect, which Munk considers to be due to the change 
in the angular momentum of the atmosphere. Munk’s 
figure for the increase of this quantity above the 
mean, expressed as a fraction of the angular 
momentum of the earth, is + 0-8 x 10-* for January, 
whereas the corresponding quantity for the oceans 
derived from the present work is — 0-5 x 10°. 
Both effects together give a resultant only about 
one-tenth of the observed fluctuation of rate. 

Dr. H. Bondi described the work he and Dr. R. A. 
Lyttleton are carrying out on the motions in the 
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earth’s core caused by the known motions of the 
earth’s mantle. These motions can be divided into 
those due to tidal friction, the lunar and the free 
nutation, which are small in the sense that all the 
displacements and velocities are small, and those cue 
to precession which, though of small velocity, involve 
a large change in the direction of the earth’s axis, 
The former type show no motions of very great 
interest ; tidal friction, for example, sets up a slow, 
steady internal circulation. The effect of precession 
has not been fully worked out; but already it appears 
that its peculiar feature is the concentration of 
motions with appreciable shear along the surfaces of 
two intersecting cones of semi-angle 30° the apices 
of which are at the North and South Poles. This 
would lead to the formation of eddies which mizht 
well possess time-constants of order 10*-10* yeurs, 
and it is therefore possible that the complete calcu- 
lation could give an explanation of Newcomb's term. 

At this point in the meeting there followed a short 
discussion in which various speakers made sugges- 
tions as to the physical causes which might account 
for the difference between the observed variations in 
the earth’s rotation and the variation attributable to 
the causes so far considered. It appears that varia- 
tions in land glaciation can scarcely amount to much, 
since it has been calculated that, if the high central Asian 
plateau including the whole of the Himalayas were 
reduced to sea-level, the day would change its length 
by only 1 millisec. It has also been calculated that 
variations in oceanic circulation can contribute only 
one-eighth of the required effect; this is probably 
because ocean currents circulate mainly in confined 
areas and so would give no total east-west transport. 
A suggestion that variation in the thickness of the 
ice-caps would produce an effect was examined, but 
it was considered that this can scarcely amount to 
more than a few em. and so would change the earth's 
moment of inertia by a very small amount. 

R. I. B. Cooper 


*Munk, W. H., and Miller, R. L., Tellus, 2, 93 (1950). 


BIOSYNTHESIS OF UNSATURATED 
FATTY ACIDS IN RIPENING SEEDS 


By Pror. T. P. HILDITCH, F.R.S. 
Department of Industrial Chemistry, University of Liverpool 


HE structurally related unsaturated acids, oleic, 

linoleic (diene) and (to a lesser degree) linolenic 
and elostearic (triene), are by far the most abundant 
and widely distributed components of seed fats. 
The purpose of the present article is to consider, 
in the light of some recent work, some possible 
features of their biosynthesis in the vegetable organ- 
ism. That carbohydrates (probably hexoses) are the 
materials from which plants elaborate fats has been 
recognized since, in 1897, Gerber! demonstrated the 
high respiratory quotients characteristic in ripening 
seeds and in the olive fruit, and du Sablon* showed 
that in almonds and in walnuts marked diminution 
in their carbohydrate contents accompanied pro- 
gressive increase in the fat contents of these seeds 
during the period of ripening. More specific data on 
the conversion of glucose, glycerol, pyruvic acid, 
aldol, etc., into fats by various moulds and yeasts 
were later contributed by Haehn and Kinttof’, 
Smedley-MacLean and Hoffert*, Reichel and Schmid’ 
and other workers. 
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Following a suggestion originally due to Nencki*® 
in 1878 that acetaldehyde (or aldol) produced from 
lactic (or pyruvic) acid might condense to give fatty 
acids, Magnus-Levy’ and Leathes* indicated how, by 
simultaneous oxidation and reduction of condensation 
products, the characteristic straight-chain natural 
fatty acids containing even numbers of carbon atoms 
might be built up and assembled into glycerides. In 


default of any precise factual information on the 
intermediate stages of the production of fatty acids 
from carbohydrate by living organistns, this general 


hypothesis remains, perhaps, the most favoured basis 
on which to interpret the biosynthesis of saturated 
fatty acids. It accounts for the invariable production 
of straight-chain acids each with an even number of 
carbon atoms, and, for example, is compatible with 
the frequent circumstance that, when one saturated 
acid is present in very large proportions in a seed fat 
(for example, lauric acid in coconut oil, or palmitic 
acid in cottonseed oil) it is usually accompanied by 
smaller proportions of the next lower and next higher 
neighbouring acids in the even-numbered homologous 
series. 

When we pass on to consider the typical unsatur- 
ated acids of the C,, series (oleic, linoleic, linolenic) 
of seed fats, which are vastly more abundant in 
Nature than any of the individual saturated acids 
(with the possible exception of palmitic acid), serious 
difficulties arise. In the older hypotheses mentioned 
already, it was tacitly assumed that saturated acids 
were the normal end-product of the aldol-condensation 
or related processes, and that unsaturated acids must 
be produced by ‘desaturation’ of saturated acids. 
Apart from the very specific constitutions of the 
various unsaturated acids which have been found in 
natural fats, it seems most unlikely, as Leathes and 
Raper® have pointed out, that saturated acids, so 
much more stable and with a greater store of potential 
energy than their unsaturated analogues, should be 
an intermediate stage in the synthesis of the latter. 
These authors, indeed, suggested that, prima facie, it 
is more logical to suppose that a mixture of acids 
formed in Nature might to some extent be con- 
ditioned by the temperature at which it was produced, 
higher temperatures leading to a more saturated 
mixture, and vice versa. On this view, the unsatur- 
ated acids would be ied as intermediate stages 
on the way to the final production of saturated acids. 

Recent work, referred to below, definitely supports 
this alternative, so far as the sequence of the typical 
and most abundant unsaturated acids in fruit fats is 
concerned : oleic, CH,.[CH,],.CH:CH.[CH,],.COOH ; 
linoleic, CH. [CH,],. CH : CH. CH,. CH : CH. [CH,]). 
COOH; and linolenic, CH,.CH,.CH:CH.CH,.CH: 
CH.CH,.CH:CH.[CH,],.COOH. 

At present it appears less likely, however, that the 
conditions which govern the relative amounts of 
these acids produced in different circumstances in a 
given species of seed have much, if any, bearing on 
the proportions of stearic acid concurrently pro- 
duced ; some recent observations which support this 
statement are referred to later. It seems more 
probable, in the light of present knowledge, that the 
natural production of specific saturated acids in the 
seeds of certain plant species may be due to the 
operation of a sequence of changes radically different 
in character from that which determines the formation 
of oleic, linoleic and the related unsaturated acids. 
It may be noted that recently Bloch’, from in vitro 
studies with acetate and pyruvate ‘labelled’ with 
deuterium, carbon-13 or carbon-14, has similarly been 
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led to consider that separate processes are indicated 
for the biosynthesis of saturated and unsaturated 
fatty acids. 

More detailed knowledge of the later stages of 
fat-synthesis in seeds which yield mainly unsaturated 
fatty oils commenced with the classical studies of 
Ivanow'' and of Eyre and co-workers" on the 
development of fat in ripening flax seeds. Both 
investigators agreed that, in the early stages of fat 
production, very large proportions of free acids are 
present, and also that the characteristic high un- 
saturation of linseed oil is only reached in the final 
stages of ripening (the final oils with iodine values of 
175-180 having been preceded by oils with iodine 
values of only about 120 in the less developed seed). 
Similar progressive changes in the nature of the fat 
synthesized, with notable increase of unsaturation in 
the final stages of ripening, have since been observed 
in the fatty oils of cottonseed'*:*, niger seed'*®, soya 
bean'* and lupin'’, but the mean unsaturation 
remained constant in the case of sunflower seed 
studied by Bauer'*. In all these studies the average 
state of unsaturation was recorded merely on the 
basis of the observed iodine absorption of the fat, 
and not in terms of the respective proportions of 
oleic, linoleic and linolenic acids present. Later, 
however, Ivanow’® stated that, as maturity 
approaches, the percentage of linolenic acid in 
linseed oil increases at the expense of that of the 
oleic and, especially, linoleic acids; and he con- 
cluded that the triene acid is produced from the two 
less-unsaturated acids by a desaturation process. 
Ivanow* was also the first to demonstrate that a 
given species of seed (linseed) when grown in a 
colder climate produces fatty oil of a more unsatur- 
ated character than when grown in a warmer locality, 
a fact which has since been amply confirmed in the 
cases of linseed*', soya beans**, sunflowers** and some 
other species. The seed fat of any given species 
elaborates its own specific mixture of fatty acids (for 
example, linolenic, linoleic, oleic in linseed oil or 
linoleic and oleic in sunflower seed oil, with sub- 
ordinate proportions of saturated (palmitic and 
stearic) acids in each), but the relative proportions 
of the specific unsaturated acids present may vary 
with the rate of development of the ripening seed 
(see later). 

There are, however, two fallacies inherent in 
Ivanow’s explanation that increase in unsaturation 
is here due to conversion of a less unsaturated to a 
more unsaturated acid. The first is that, as Chibnall** 
has pointed out, it is merely the interpretation of the 
data on a percentage basis which suggests that the 
‘desaturation’ hypothesis is necessary ; if the results 
are considered in relation to the weight of acids 
present at a given time in the same number of seeds, 
it is seen that (owing to the rapid development of 
total fat in the seed) the increase in unsaturation is 
due to synthesis of relatively more of the more highly 
unsaturated acid than of oleic acid in the later stages, 
and that, in fact, the amount of oleic acid also still 
augments, albeit at a slower rate. The second fallacy 
is that, if Ivanow’s hypothesis were correct, it would 
involve the paradox that ‘desaturation’ of oleic acid 
proceeds more vigorously the lower the temperature 
at which the seed is developing, since it is agreed 
that in cooler climates a given species of seed will 
produce fat of a more unsaturated nature. 

On the other hand, if in the synthesis of seed-fat 
unsaturated C,, acids the order of production of the 
final long-chain acids is via the more unsaturated 
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towards the least unsaturated (oleic) acid, this at 
once provides a logical explanation of the manner in 
which the proportions of unsaturated acids specific 
to the plant concerned have been found to vary with 
different conditions of the temperature at which the 
seed is ripened. In a cold climate the rate of pro- 
duction of the seed fat is naturally slower than in a 
warmer region, and at the same time the equilibrium 
reached in regard to the relative proportion of the 
unsaturated acids will differ, in the sense that the 
ultimate production of the less unsaturated acids has 
not proceeded so far: when, for example, a species 
elaborates only linoleic and oleic as its unsaturated 
seed-fat acids, relatively more linoleic acid is found 
in the fat of a seed produced at relatively low tem- 
peratures, whereas the synthesis has proceeded 
further (that is, to a higher proportion of the least 
unsaturated (oleic) acid) in seed matured under 
warmer conditions. 

Recent work on cottonseed and sunflower seed has 
fully confirmed the above statements. At my sug- 
gestion, a study of the fatty and other components 
of cottonseed grown near Khartoum was made by 
Grindley*, with especial reference to the total 
amounts of material (including individual fatty acids) 
present at different stages of ripening as well as to 
the percentage proportions present at each stage. 
Although (probably owing to the comparatively 
narrow limits of temperature operative in the Sudan 
throughout the entire period, about sixty days, of 
growth of the cottonseed) the relative amounts of 
linoleic and oleic acids do not vary so much as has 
been observed in linseed and some other seeds by 
previous investigators, the differences (Table 1) are 
sufficient to demonstrate the fallacy that diminution 
in the percentage proportion of oleic acid necessarily 
implies that the amount of that acid present has 
been lessened. 

The figures in Table 1 show quite clearly how, 
although the relative amounts of linoleic, oleic and 
saturated acids at different periods of maturity may 
vary, each acid is still being produced in quantity ; 
there is no reason whatever to postulate transforma- 
tion of one acid into another once it has been 
synthesized. They also illustrate how carbohydrate 
is still being produced faster than it is converted into 
fat for some time after fat-synthesis has commenced 
in earnest, while in the final stages more carbohydrate 
is transformed to fat than is then being synthesized. 

The conditions—relatively low temperature and 
consequent slower synthesis of fat in the seed—which 


TABLE 1. FATS AND CARBOHYDRATES IN RIPENING COTTONSEED 
(GRINDLEY™) 
(i) Percentage compositions 
Age of Carbo- Total Composition of fatty acids: | 
seeds hydrate lipids | Saturated Oleic | Linoleic 
(days) | (per cent) (per cent) (per cent) = (per cent) (per cent) 
21 2-2 
31 75-7 24 23-9 29-3 46-8 
41 61°5 22-9 26-4 50-7 
51 35-3 | 27-7 51-8 
60 | 30:3 25-3 22-4 | 25-5 62-1 . 
(ii) Weights of components In 100 seeds 
Age of Carbo- Total im 
seeds hydrate lipids Individua |fatty acids (gm.) 
(days) (gm.) (gm.) ed} Oleic | Linoleic 
2 | 31 | o-7 
31 62-8 20 | 06 
41 15°3 3-3 | 3-8 73 
51 84-4 51-8 10-71 |) «(136 25-5 
60 67-9 56-6 12-0 13-7 | 280 
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TABLE 2. FATTY OILS FROM SUNFLOWER SEEDS GROWN IN DIFFEX aNt 
LOCALITIES 


| Period | Composition of fatty acicis | 


Where grown Colour of (per cent 
| of seed growth Linoleic; Oleic Satu: 
(maths.)° ated 
“Southern Rhodesia Black 72 | «(14 
Scuthern Rhodesia Striped 72 14 14 
Kenya j am 69 17 14 
Keaya Black 68 18 14 
Tanganyika i 
Southern High- | 
lands 65 21 14 
Zanzibar | 
| _ Hanyegwa Black 3-5 64 24 12 
Nigeria | 
Zaria | Striped | | 58 30 12 
| Tanganyika | i 
| Lake Province | Black | 58 ) | 
Kongwa | Striped 57 31; 12 | 
Zanzibar 
Hanyegwa Cream 35 | 52 37 11 
Tanganyika ' | 
Lake Province | Cream | 44 43 is | 
Zanzibar | 
Kizimbari | Black | 3:3 45 44 11 
Kizimbari | Cram | 34 
Pemba | Black | 2-1 27 | 665 8 
Pemba Cream 24 19 72 9 


* Period of growth from sowing to harvesting 


lead to the less unsaturated mixtures of oleic and 
linoleic acid have become clear as a result of studies 
of ripened seeds of the annual sunflower grown in 
many different localities. Sunflower seed-oil is out- 
standingly susceptible to variations in the proportions 
of oleic and linoleic glycerides, when grown under 
different conditions of rate of ripening of the seed. 
Oils with more than 70 per cent of linoleic acid are 
obtained from sunflowers grown in cool climates 
which necessitate five months or so between sowing 
and harvest, whereas some sunflower seeds grown in 
Zanzibar which were gathered only two months after 
sowing contained only 20 per cent of linoleic acid 
and more than 60 per cent of oleic acid. Results 
from a large number of observations of this kind 
which have been published from this laboratory™ are 
illustrated in Table 2. 

The seeds of five specimens of these African sun- 
flowers, in which the linoleic acid content of the fatty 
oils varied from 44 to 72 per cent, were later grown 
side by side in an English garden, the composition 
of the oils from the harvested English-grown seeds 
being afterwards determined. In these experiments 
the seed from individual flower heads was examined 
separately, and variations in linoleic and oleic acid 
contents of several units per cent from the mean 
values for any one variety were observed in some 
instances ; but, as the in Table 3 shows, 
the mean values for the proportion of the component 
acids in each of the varieties grown in the same place 
were almost identical. In Table 3 the number of 
English flower-heads examined from each African 
variety of seed sown is included. 

The above results show the wide variation in 
unsaturated acid composition (especially marked in 
the sunflower, but observed also in many other 
species) which are occasioned by differences in the 
rate at which fat is being formed in the developing 
seed. It will also be noticed (and this also is paralleled 
in the seeds of other species) that the proportion of 
saturated acids remains almost constant throughout ; 
but there is a tendency for the more unsaturated 
seed-oils also to contain a very slightly higher pro- 
portion of saturated acids. This suggests very 
strongly that the saturated acids are produced by a 
synthetic mechanism entirely independent of that 
which leads to the oleic—linoleic (linolenic) mixture. 
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TaBLe 3. SUNFLOWERS GROWN IN ENGLAND FROM AFRICAN SEEDS 


Composition of fatty acids in the oils j 
| (per cent wt.) : ~4 | 
of seed In seeds from As grownin Eng- | flower) 
Africa : land (average) : heads 
Lino- | Oleic | Satd. | Lino- Oleic , Satd. | exam- 
leic leic | ined 
Southern 
| Rhodesia 72 14 14 70 20 u 5 
| Tanganyika 
| Southern 
| Provinee 65 21 14 69 22 ) 2 
Nigeria | 
Zaria a 68 30 12 74 15 ll 1 
Tangany | 
| “Kongwa | sz | a 7 | 
Lake Province 44 43 13 70 21 a 6 


of atmospheric temperature during the period of 
ripening of a seed (which frequently extends over 
several weeks) would result in different proportions 
of the predominant unsaturated acids being syn- 
thesized at different stages of the ripening. Thus, a 
plant which commences to fruit in midsummer but 
of which the seeds are not completely matured until 
early autumn might be expected to develop a more 
unsaturated seed fat in the later stages than in the 
earlier stages when the temperature was higher. 
Again, the few instances in which later development 
of less unsaturated fat has been reported are probably 
due to the same causes operating in the reverse 
direction. 

Any further discussion of possible alternative 
synthetic mechanisms must be of a speculative nature 
owing to lack of factual evidence of intermediate 
stages in the fat-synthesis ; yet it is perhaps pertinent 
to recall that, in addition to the ‘aldol-condensation’ 
hypothesis which at present appears to account at 
least for the nature and variety of the saturated 
straight-chain acids found in the natural fats, it has 
been alternatively suggested that the higher acids 
may be formed from direct association and sub- 
sequent modification of hexose (Emil Fischer**) or 
triose (Stotz??) units. It may be not without sig- 
nificance that condensation of triose units would 
appear to offer opportunity in the unsaturated acids 
finally produced for the emergence of double bonds 
in those positions which are typified by oleic, linoleic 
and linolenic acids : 

C.C.C— ...—C.C.C— ... —C.C.C— ... —C.C.C— 
—CCC = = C.C.C=C{fC,].CO,H (linolenic) 

—C.[C,].C = C.C.C=C.[C,].CO,H (linoleic) 
—C.[C,].C =C.[C,].CO,H (oleic). 


However this may be, the present state of our 
knowledge of synthesis of fats in vegetable seeds 
leads to the following conclusions. 

(1) Each species of plant elaborates its own specific 
mixture of acids in its seed fat; but nearly all seed 
fats include considerable proportions of oleic and 
linoleic acids (with, in some cases, the triene linolenic 
acid or, in others, specific unsaturated acids of a 
different nature). 

(2) In seeds of the same species, the relative 
proportions of oleic and linoleic (linolenic) acids may 
vary considerably, and such variation is conditioned 
mainly by the temperature of the locality where the 
seed ripens. Low temperatures (and rate of develop- 
ment of the seed) tend to the production of a more 
unsaturated mixture of acids, and conversely. 

(3) This variation is confined to the unsaturated 
acids in the seed fat—in comparison, the saturated 
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components show almost negligible variation in 
amount. 

(4) This suggests strongly that the typical un- 
saturated seed fatty acids are built up by a different 
mechanism to that which operates in the biosynthesis 
of the saturated acids. Moreover, the rate of the 
unsaturated acid syntheses in vivo is evidently much 
more affected by temperature than that of the syn- 
thesis of saturated acids. 

(5) In this article attention has been mainly 
directed to the possible theoretical implications 
of these features of seed fat production. Their 
bearing on agricultural practice in oil-seed crops is, 
of course, equally obvious and has been stressed in 
some of the recent publications which have been 
mentioned. For example, sunflowers, according to 
where they are grown, may yield oil (of relatively 
low unsaturation) eminently suitable for edible fats, 
or oil (with the highest proportions of linoleic acid) 
which is useful as a drying oil. 


s Cer hee Acad. Sci., Paris, 125, 658, 732 (1897); J. Bot., 15, 

* du Sablon, C.R. Acad. Sci., Paris, 123, 1084 (1596); Rev. gen. Bot. 
9, 313 (1897). 

* Haehn and Kinttof, Ber., 56, 439 (1923). 

* Smediey-MacLean and Hoffert, Biochem. J., 20, 343 (1926) 

* Reichel and Schmid, Angew. Chem., 51, 190 (19388). 

* Nencki, J. prak. Chem., 17, 105 (1878). 

* Magnus-Levy, Berl. physiol. Ges., No. 5 (1901-2). 

* Leathes, “Problems in Animal Metabolism” (London, 1906). 

* Leathes and Raper, “The Fa::", 2nd ed. (London, 1925). 

* Bloch, Cold Spring Harbor Symp. Quant. Biol., 13, 29 (1948). 

" Tvanow, Beihefte bot. Zenir., 28 (1), 159 (1912). 

** Eyre and Fisher, J. Agric. Sci., 7, 120 (1915). Eyre, Biochem. J., 
25, 1902 (1931). Barker, J. Soc. Chem. Indust., 51, 218T (1932). 

" Caskey and Gallup, J. Agric. Res., 42, 671 (1931). 

“ Lonzinger and Raskina, Maslob. Shir. Delo, Nos. 2-3, 57 (1931). 

** Sahasrabuddhe, Ind. J. Agric. Sci., 3, 57 (1932). 

 Rewald and Riede, Biochem. Z., 260, 147 (1933). 

* Neumann, Biochem. Z., 308, 141 (1941). 

* Bauer, Fetichem. Umschau, 41, 1 (1934). 

* [vanow and Klokow, Allgem. Oel-Fett-Ztg., 30, 149 (1983). 

* Ivanow, Ber. deut. Bot. Ges., 44, 31 (1926); Z. Angew. Chem., 42, 
292 (1929). 

™ Rose and Jamieson, Oi! and Soap, 18, 173 (1941). Painter and 
Nesbitt, Indust. Eng. Chem. (Ana/.), 15, 123 (1943); Oil and Soap, 
20, 208 (1943) and 21, 343 (1944). 

™ Dollear, Krauczunas and Markley, Oil and Soap, 15, 263 (1938) and 
17, 120 (1940). Scholfield and Bull, Oil and Soap, 21, 87 (1944). 

™ Barker, Crossley and Hilditch, J. Soc. Chem. Indust., 6G, 116 (1950). 
Barker and Hilditch, J. Si. Food Agric., 1, 118, 140 (1950). 

Chibnall (private communication). 

* Grindley, J. Sci. Food Agric., 1, 147 (1950). 

™“ Fischer, Emil, Ber., 23, 2114 (1890). 

** Stotz, J. Amer. Oil Chem. Soc., 28, 341 (1949). 


OBITUARIES 


Miss D. M. A. Bate 


Miss DorotHEa M. A. Bate, who died after a 
brief illness on January 13 at the age of seventy-two, 
was for more than fifty years one of the outstanding 
personalities at the British Museum (Natural History). 
When only seventeen, and with neither qualification 
nor encouragement, she started work in the Bird 
Room as a voluntary worker; but her interests lay 
chiefly in paleontology in relation to the Recent fauna, 
rather than in the Recent fauna itself. Although she 
wrote notes on the natural history subjects, par- 
ticularly the birds, of the areas to which her work 
took her, her chief interest was in the Pleistocene 
mammals and birds of the Mediterranean region and 
latterly of Africa. 

During 1901-2 Miss Bate explored the caves of 
Cyprus and made some notable discoveries, such as 
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the remains of pigmy elephants, and soon extended 
her interest to cave deposits in Crete, the Balearics— 
where she discovered the unique ‘antelope’ M yotragus 
-Malta and Sardinia, working meticulously and 
earnestly and always alone. But her best work was 
done in Palestine where, at the invitation of Dr. 
Dorothy Garrod, she spent several seasons in the 
Mount Carmel and Bethlehem areas, her enthusiasm 
being in no way abated by the disturbed and often 
dangerous state of the country. Her paper on the 
faunas yielded by the Wadi el-Mughara caves (1937) 
was a classic example of paleo-ecological interpreta- 
tion, and she continued this line of research in 
relation to other Palestinian faunas. Latterly -she 
had turned her attention to African faunas, par- 
ticularly of the Sudan, and shortly before her death 
completed a critical work on African buffaloes. 
Though she always preferred to study specimens 
she had excavated herself, she was frequently con- 
sulted by archeologists from many countries con- 
cerning fragmentary animal remains; her long 
experience and careful methods of study enabled her 
to extract significant information from the most 
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Bedford College for Women, London : 
Dr. Norah L. Penston 


Dr. Noran L. PENnston, who has recently been 
appointed principal of Bedford College for Women, 
University of London, in succession to Miss G. E. M. 
Jebb, will take up her duties in September. Miss 
Penston graduated in the University of Oxford in 
1927 with first-class honours in botany, and after- 
wards undertook research in plant physiology under 
Dr. W. O. James. The work, for which she was 
awarded her doctorate in 1929, involved a detailed 
study of the distribution of potassium in the potato 
plant. Dr. Penston was appointed demonstrator in 
the Botany Department of King’s College, London, 
in 1929 and remained there until 1945, becoming in 
turn assistant lecturer and lecturer. She was also 
acting head of the Botany Department during the 
later years of the War. At King’s College she con- 
tinued her studies on the physiological importance of 
mineral elements in plants and published a number 
of papers, until her increasing administrative duties 
left little time for research. In 1945, following the 
amalgamation of Swanley Horticultural College with 
the South Eastern Agricultural College, Dr. Penston 
was appointed the first vice-principal of Wye College, 
University of London, and, since 1946, with the 
resignation of Mr. R. T. Pearl, has also been acting 
head of the Department of Biological Sciences of the 
College. An able player at tennis and badminton, 
Dr. Penston has more recently included archery 
among her activities. Her experience as teacher, 
research worker, administrator and warden of a 
students’ hostel make her well fitted for her new 
appointment in Bedford College. 


Scientific Civil Service : Research Promotions 


Ir is announced that further special posts have 
been created this year for individual research workers 
of exceptional merit under provisions included in the 
White Paper on the Scientific Civil Service (Cmd. 
6679 ; 1945). The promotions this year again include 
two to the grade of deputy chief scientific officer, 
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unpromising material, and her unique knowledge wii 
be as greatly missed as will the charm of her gener. us 
and indomitable personality. W. 


WE regret to announce the following deaths : 


Prof. G. H. Langley, during 1926-34 vice-chance!|vr 
of the University of Dacca, and honorary treasurer 
of the Aristotelian Society, on February 14, aged 
seventy. 

Mr. A. W. Lay, until recently with Marconi’s 
Wireless Telegraph Co., Ltd., who was known for 
his work in medical physics and electronic instru. 
mentation, research, design and development, on 
February 3, aged fifty-eight. 

Prof. J. Mattfeld, reader in the Botanical Gardens 
and Museums in Berlin-Dahlem, on January 19, aged 
fifty-six. 

Dr. W. Bryant Mumford, British director of the 
Special Services Department of Public Information, 
United Nations Organization, formerly head of the 
Colonial Department at the University of London 
Institute of Education, on January 28. 
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which is regarded as broadly equivalent in status 
to an appointment to a university chair; this is the 
second occasion on which special promotions on 
individual merit have been made under this scherne 
at this level. 

Deputy Chief Scientific Officers . 

Dr. J. 8. Anderson, an inorganic chemist of high 
distinction, outstanding for his contributions in the 
field of solid systems. His recent work has included 
a comprehensive study of the oxides of uranium, in 
the course of which the existence of a non-stoichiv- 
metric system was clearly demonstrated ; work on 
thorium which showed that this element can form 
both divalent and trivalent compounds; and the 
development of a method for the study of diffusion 
in solution using radioactive tracers. 

Dr. A. M. Uttley, who was trained in mathematics 
and psychology, his earlier researches being in the 
field of visual perception. In recent years he has been 
engaged on a variety of electronic researches at the 
Telecomynunications Research Establishment, in 
cluding R.A.F. training equipment, servo mechanisins, 
astro navigation and circuits. More recently he has 
suggested and applied fundamentally new concepts 
in the design of computing machines. 

Senior Principal Scientific Officers : 

Mr. R. D. H. Barklie, of the Royal Naval Scientific 
Service, has had wide experience as a research chemist 
in ir lustry, in academic circles and in the Govern- 
ment service. He served in both World Wars, was 
an executive officer in the R.N.V.R. during 1940-45 
and was mentioned in dispatches three times. He 
has carried out valuable researches on chemical and 
physical problems of particular concern to the Royal 
Navy, and his work has been remarkable for its 
elegance and precision. 

Dr. L. R. Cox, of the British Museum (Natural 
History), is the author of numerous paleontological 
papers dealing mainly with Mesozoic and Tertiary 
Molluses. His investigations of fossils from many 
parts of the world have thrown light on the geological 
age and relationships of the strata concerned, and his 
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results have been of great value to geological surveys 
throughout the British Empire. He was elected a 
fellow of the Royal Society in 1950. 

Mr. E. 8. Calvert, a research engineer at the Royal 
Aircraft Establishment who has made a special study 
of visual aids for the landing of aircraft in bad 
visibility. As a result of his work the whole subject 
of runway lighting has been completely transformed. 

Dr. A. P. Guinand, of the Military College of Science, 
Shrivenham, who, as the author of many papers on 
Fourier integrals and their generalizations, and on the 
application of harmonic analysis in the theory of 
numbers, is well known for his work in pure mathe- 
matics. 

Dr. W. C. Hodgson, of the Fisheries Laboratory, 
Lowestoft, of the Ministry of Agriculture and Fish- 
eries, is responsible for studies on herring biology 
which have resulted in a series of remarkably success- 
ful forecasts of the great East Anglian herring fishery. 
Since the War, he has revealed that considerable use 
can be made of echo-sounding as a means of locating 
and identifying shoals of pelagic fish. 

Mr. R. B. Robertson-Shersby-Harvie, an engineer 
who has specialized in the design of high-energy 
electron accelerators. In 1945 he proposed the 
travelling-wave method of accelerating electrons in a 
metal corrugated guide. He has taken a major part 
in the successful application and development of the 
method, and has recently proposed an original type 
of dielectric-loaded wave-guide, which should allow 
a considerable improvement in accelerator efficiencies. 

Mr. A. G. D. Watson, of the Royal Naval Scientific 
Service, is a mathematician who has considerable 
accomplishments both as a pure mathematician and 
as an able experimenter, having had wide laboratory 
and trials experience. A fellow of King’s College, 
Cambridge, he joined the Admiralty in 1939. His 
analytical work in circuit theory and in radio propaga- 
tion has been of outstanding importance to the Royal 
Navy, and he has made many valuable contributions 
in this field. 


Royal Society’s Depository of Unpublished 
Mathematical Tables 


THE Mathematical Tables Committee of the Royal 
Society believes that there are in the possession of 
British computers and other persons tabies of mathe- 
matical funetions which, because of their length, 
their limited interest, or some other reason, have not 
been published. Nevertheless, these tables may 
sometimes be of considerable value to other workers, 
and accordingly the Committee is prepared to con- 
sider accepting them for deposition in the library 
of the Royal Society. Lists will be published period- 
ically of the tables which have been accepted. The 
tables will be available for examination in the library, 
and it is proposed to arrange for photo-copies to be 
supplied at a reasonable charge to those who desire 
them. It is hoped to build up in this way a collection 
of tables which would otherwise be less generally 
accessible, and which, in the course of time, should 
become very valuable. Communications should be 
sent to the assistant secretary of the Royal Society. 
Burlington House, Piccadilly, London, W.1. 


Early History of Science 


To meet the needs of those students of the early 
history of science who cannot easily consult biblio- 
graphies and reviews, the Historical Association has 
published a short handlist. The list contains details 
of periodicals, bibliographies and general histories of 
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science and of particular sciences, as well as sections 
dealing with the pre-classical, classical, Islamic, 
medieval Christian, Renaissance (1500-1650) and 
early modern (1650-1800) periods. In each of these 
sections reference is made to general works as well 
as publications in astronomy and astrology, botany, 
geography, mathematics, mechanics, medicine, the 
physical sciences and technology. The handlist 
indicates works of interpretation rather than editions 
of original texts, while books in English have been 
mentioned rather than those in foreign languages. 
Since it is not likely to supply an urgent need in 
the case of students in Great Britain, no section on 
works on the Far East and India has been included. 
All students of the early history of science will 
welcome the appearance of this handlist, although a 
surprising omission from the general histories is 
H. D. Anthony’s “Science and its Background’, 
while H. A. Reason’s “Road to Modern Science” and 
F. Houk Law’s “Civilisation Builders’ might also 
have been included. The handlist may be obtained 
from the Historical Association, 21 Bedford Square, 
London, W.C.1, price 2s. 6d. 


Earthquakes during Apri!-July 


DurRtnG the four months April—July 1950, some 
98 large earthquakes, 188 minor ones and a multi- 
tude of earth tremors were recorded. Many of the 
large earthquakes were notable because of their great 
magnitude or great depth of focus or the material 
damage which they did. The earthquake of greatest 
magnitude which occurred during the period was on 
May 26 with epicentre in the New Hebrides. This 
reached magnitude 7} on the mstrumental scale. The 
shock of May 25, which took place 150 miles west of 
Guam, attained a magnitude of 7} on the same scale, 
and six earthquakes reached magnitude 7. These 
latter took place on May 17 off the east coast of 
Korea ; on May 17 in the New Hebrides region ; on 
July 9 (two shocks) in western Brazil ; on July 13 in 
the Bonin Islands region; and on July 29 in the 
Solomon Islands region. Five earthquakes came from 
foci 600 km. deep, some of these already having been 
mentioned above. These five occurred on May 17 off 
the east coast of Korea; on May 27 in the Fiji 
Islands ; on May 30 in the Tonga Islands ; on July 9 
in western Brazil; and on July 10 again in the Fiji 
Islands region. The deepest earthquakes ever 
recorded appear to come from a depth only slight], 
greater than 700 km. 

On Sunday, May 22, the city of Cuzco in Peru, 
which was once the capital of the Incas and which 
stands at a height of 11,400 ft. in the Andes, was 
shaken by an earthquake which destroyed some 
twenty per cent of the buildings there. There were 
many worshippers in the churches when some of the 
latter were seriously damaged. More than a hundred 
people in all are reported killed and some two hundred 
injured as a result of the earthquake. Five earth- 
quakes between 9.30 p.m. on July 8 and 5.30 p.m. 
on the following day shook north and central Colom- 
bia, doing considerable damage and causing many 
casualties. The epicentres were near the towns of 
Arboleda and €ucutilla. Salazar de Las Palmas was 
also damaged, together with other towns and villages 
in the neighbourhood. Total casualties are reported 
to number two hundred dead and five hundred injured. 
During the four months, strong earthquake shocks 
and tremors in the Old World have been reported 
from twenty-seven localities, including Livorno on 
April 1; Jersey on April 13; the Gulf of Aden on 
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May 9; Mont Blanc on June 21 and nearby on July 
19; Tuchan (south France) on June 28; Plevija 
(Montenegro) on July 1; and Gergal (Spain) also on 
July 1. Collective reports have been received from 
the U.S. Coast and Geodetic Survey, Strasbourg, St. 
Louis and the Swiss Seismological Observatories. 
Individual observatory reports have been received 
from Aberdeen, Beograd, Cleveland (Ohio), De Bilt, 
Durham, Kew, Pasadena, Stuttgart and Toledo. 


Training in the lron and Steel Industry 


A REPORT of the third conference on education 
and training in the iron and steel industry which was 
held at Ashorne Hill during October 4-6 has been 
published by the British Iron and Steel Federation. 
The chairman throughout the conference was Mr. 
Gerald Steel, managing director of the United Steel 
Companies, who described the activities which had 
been sponsored by the training committee of the 
Federation during the past year. Among these were 
the production of training and magazine-type films, 
film-strips and the preparation of a special booklet to 
supplement the original guide to basic processes in 
the iron and steel industry. The British Iron and 
Steel Federation has also continued its arrangements 
for exchanging visits between promising young men 
in British firms and those on the Continent, about 
eighty British trainees having participated in the 
scheme this year. A new quarterly bulletin was 
launched in April 1950, to describe developments in 
training throughout the iron and steel industry, while 
short instructional courses were arranged for part- 
time training officers. Speakers at the conference 
included Sir Ronald Weekes, chairman of the National 
Advisory Council for Education in Industry and 
Commerce ; Mr. J. H. Bagot ; Mr. H. Lamb; Major 
J. W. Bansall and Messrs. Dobson and Young. 
Copies of the report may be obtained from Steel 
House, Tothill Street, Westminster, London, 8.W.1, 
price 2s. 6d. 


Textile Institute: Progress during 1950 


THe year 1950 marked the celebration by the 
Textile Institute of the twenty-first anniversary of 
the granting of its royal charter and the fortieth 
anniversary of its formation. During the year, 657 
new members were elected, more than a third of 
these being less than twenty-five years of age, and 
total membership of the Institute now exceeds 5,200. 
Of the record figure of 192 candidates for the Insti- 
tute’s annual examination in general textile techno- 
logy, 74 were successful, also a record number, and 
231 out of 301 passed in the national certificate 
examinations. These results are encouraging in view 
of the special efforts the Institute is making to ensure 
a& more adequate supply of trained personnel to deal 
with the increasingly complex technical aspects of 
the textile industry ; these efforts include the award 
of special places at the annual conference, the award 
of scholarships and the holding of annual prize 
competitions. At the annual conference at Chelten- 
ham, more than two hundred members and visitors 
discussed yarn irregularities. Other special subjects 
discussed at one-day conferences were: at Maccles- 
field in February, the preparation of continuous 
filament yarn; at Morley in April, the reclamation 
of fibres; and at Burnley in October, yarn pre- 
paration. Viewing the finances of the Institute, the 
Development Fund of more than £20,000, which was 
raised in 1946, has been nearly spent; but by the 
election in 1950 of more than a hundred firms as 
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patrons, and by contributions from these and other 
sources, the Institute has been able to continue its 
high level of activity. Towards the end of tiie 
year Vol. 1 of a “Review of Textile Progress” and 
the third issue of the ““Year Book’’ were published 
by the Institute, and a number of other publications 
are in preparation. 


The Bose Institute, Calcutta 


At the thirty-third anniversary meeting which was 
held on November 30, the director of the Bose 
Institute reviewed the biological investigations which 
are being carried out by members of the Institute. 
These include inquiries dealing with the metabolic 
processes in plants which control growth, movement 
and synthesis of important plant products; the 
metabolic products of soil micro-organisms, their 
ecological significance and their industrial and 
medicinal applicatiéns ; and plant genetics. Three 
of the senior research fellows of the Institute are on 
study leave abroad investigating such problems as 
the physiological activities of different carotinoid 
compounds extracted from Mimosa and the measure- 
ment of cosmic ray intensity by means of pressure 
ionization chambers. The Institute is also developing 
methods for improving straips of cotton, jute and 
oilseeds both by hybridization and by the production 
of new mutants by means of irradiation with X-rays 
and ultrasonic radiation. After the meeting, the 
twelfth Acharya Jagadish Chandra Bose Memorial 
Lecture was given by Dr. 8. K. Banerji; the subject 
was “Rain-Making”’. 

International Exchange of Students for Technical 

Experience 


‘THE sixteenth annual report of the Vacation Work 
Committee of the Imperial College of Science and 
Technology, London, has recently been published, 
and records that during 1950 the Committee was 
again highly successful in arranging for students of 
the Imperial College to gain experience in industrial 
firms both at home and abroad, and in acting as the 
clearing house fur the provision of training to students 
of British universities and colleges affiliated to the 
International Association for the Exchange of 
Students for Technical Experience. In 1950, 515 
Imperial College students registered under the 
scheme, and during the summer vacation they had, 
in all, nearly 2,000 weeks of experience with British 
firms and, including students from other univers’ties, 
2,500 weeks with firms abroad. Their total earnings 
during this period amounted to more than £20,000. 
The corresponding figures for foreign students in 
Great Britain were 2,600 hours of work with a total 
remuneration of £11,0C0. The numbers of Imperia! 
College students allocated to works in foreign countries 
were as follows: Austria (1), Belgium (6), Denmark 
(11), Finland (6), France (32), Germany (10), Holland 
(24), Norway (14), Sweden (36), Switzerland (10) and 
the United States (3). Rolls Royce, Ltd., and Lever 
Bros. and Unilever, Ltd., are continuing their 
financial assistance for the broudening of the Irnperia! 
College organization to include students of other 
universities, and the Dunlop Rubber Co., Ltd., is 
providing nine travelling bursaries in 1951 to assist 
necessitous students— three British and six foreign. 
During the summer, students visiting Great Britain 
were entertained by the British Council, the 
Universities of Birmingham, Bristol, Cambridge, 
Clasgow, London and Manchester, the Federation of 
British Industries, Institution of Electrical Engineers, 
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Port of London Authority and Imperial College Union. 
An interesting section of the Vacation Work Com- 
mittee’s report is the assessment by students of their 
experience abroad. The percentages of those who 
found the various aspects satisfactory are as follows 
(British students first figure, foreign students second) : 
journey (74, 98), reception (91, 98), language diffi- 
culties (92, 83), accommodation (93, 92), facilities 
for training provided by the firm (93, 95), relations 
with workers (100, 100), social and cultural impressions 
(53, 57), general impressions (82, 96). It would appear 
from these figures that these students were by no 
means complacent about the prevailing social and 
cultural standards in the countries visited. 


Frank B. Jewett Fellowships: New Awards 


Tue American Telephone and Telegraph Co. has 
awarded Frank B. Jewett fellowships to the follow- 
ing: M. Gerstenhaber, a graduate of Yale University 
and the University of Chicago, for research in the 
Department of Mathematics, University of Chicago, 
on higher mathematics, particularly mapping prob- 
lems; D. R. F. Cochran, a graduate in chemistry of 
the University of California, for research at Johns 
Hopkins University on light nuclei and their energy 
levels, particularly the reactions of tritium with 
helium and beryllium ; Dr. Ilse L. Novak, a graduate 
in mathematics of Hunter College and Radcliffe 
College, for the continuation of research on relation 
algebras at the Institute for Advanced Study, 
Princeton (Dr. Novak held a Jewett fellowship last 
vear at the University of California); 5S. Prager, a 
graduate in chemistry of Brown University, for 
research on polymer small-molecule systems at the 
University of Utah; D. R. Yennie, a graduate in 
engineering of Stevens Institute of Technology, for 
research in the theory of elementary atomic particles 
at the Institute for Advanced Study, Princeton. 
Grants for the fellowships were established in 1944 
by the American Telephone and Telegraph Co. upon 
the retirement of the late Dr. Jewett as vice-president 
in charge of development and research, and since that 
time thirty-eight awards have been made. The 
fellowships are designed to stimulate and assist 
research in the fundamental physical sciences by 
scientific workers who have recently received or are 
due to receive doctorates. The awards are made on 
the recommendation of a committee of seven of the 
Bell Telephone Laboratories ; they carry a grant of 
3,000 dollars to the recipient and 1,500 dollars to the 
institution at which the research is done. 


Study Course in Grassland Survey Methods 


At the suggestion of the Food and Agriculture 
Committee of the Organization for European 
Economie Co-operation, a study course oa grassland 
survey methods will be held at the Grassland Research 
Station, Stratford-on-Avon, during February 26- 
March 3, and will be opened by Dr. William Davies, 
director of the Station. The object of the course is 
to raise the productivity of European grasslands 
through the adoption of improved survey methods 
and techniques, and the meeting represents a further 
step in European co-operation following the very 
successful conference and course in this field held 
last year in France and “Denmark respectively. 
Specialists from many of the countries participating 
in the Organization for European Economic Co-opera- 
tion will be present to discuss the methods of grass- 
land survey used in various countries, particularly 
those of the United Kingdom grassland survey. In 
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addition, the leading grassland experts from the 
United States, Australia, South Africa and the 
United Nations Food and Agriculture Organization, 
who are undertaking a survey of grassland and green- 
fodder production in the Mediterranean area on 
behalf of the O.E.E.C., will also be participating in 
the course. 


Symposium on Freeze-Drying 


A symposium on “Freeze-Drying”’ will be held in 
London during June 29-30. Provisional arrange- 
ments envisage four sessions in which it is hoped to 
cover the major aspects of the whole field of appli- 
cation of the technique: (1) physical principles ; 
freezing and drying of proteins and protein-containing 
materials such as plasma and foodstuffs; chairman, 
Dr. R. I. N. Greaves ; (2) the drying of bacteria and 
antibiotics; chairman, Sir Alexander Fleming ; 
(3) the drying of viruses and vaccines; chairman, 
Dr. C. H. Andrewes; (4) the drying of tissues and 
tissue sections; chairman, Prof. J. F. Danielli. 
Attendance will not be limited to members of the 
Institute, and all those who are interested are invited 
to apply to the General Secretary, Institute of Biology, 
Tavistock House South, Tavistock Square, W.C.1. 


The Night Sky in March 


NEW moon occurs on March 7d. 20h. 50m., U.T., 
and full moon on March 23d. 10h. 50m. The fol- 
lowing conjunctions with the moon take place: 
March 9d. 10h., Mars 2° S.; March 10d. 06h., Venus 
3° S.; March 23d. 08h., Saturn 4° N. In addition 
to these conjunctions with the moon, Mercury is in 
conjunction with Mars on March 26d. 09h., mercury 
being 1-3° N. Mercury is in superior conjunction on 
March 11 and is invisible for part of the month, but 
is an evening star towards the end of March, setting 
an hour and a half after sunset on March 31. Venus 
is visible for some hours after sunset, its times of 
setting being 19h. 55m. and 21h. 30m. at the begin- 
ning and end of the month, respectively, with stellar 
magnitude —3-4 and the visible portion of the 
illuminated disk varying from 0-91 to 0-84. Mars, 
an evening star, sets at about 19h. 30m. throughout 
most of March, this being about an hour after sun- 
set at the end of the month, after which it draws too 
close to the sun for favourable observation. Jupiter, 
in conjunction with the sun on March II, is un- 
favourably placed for observation ; towards the end 
of the month it becomes a morning star but is too 
close to the sun to be observed. Saturn rises at 
19h. 25m., 18h. 25m. and 17h. 10m. on March 1, 15 
and 31, respectively, and is in opposition to the sun 
on March 20. Occultations of stars brighter than 
magnitude 6 are as follows: March 16d. 0h. 22-9m., 
406 B. Taur. (D); March 16d. 18h. 57-4m., 49 Auri. 
(D); March 22d. Olh. 32-8m., ¢ Leon. (D); March 
25d. 23h. 09-5m., 236 G. Virg. (R). The times refer 
to Greenwich, and D and R refer to disappearance 
and reappearance, respectively. An annular eclipse 
of the sun, invisible at Greenwich, takes place on 
March 7. The eclipse begins at 18h. 04m. at lat. 
—37° 30’, long. —177° 40’, and ends at 23h. 42-6m. 
at lat. 19° 38’, long. 84° 45’. Vernal equinox occurs 
on March 21d. 10h. 


Erratum. In the paragraph entitled ‘Vegetation 
Patterns in Somaliland” in Nature of February 17, 
p. 261, for “Geographical Review”’ read “Geographical 
Journal”. 
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ABSOLUTE MEASUREMENT OF SOUND PRESSURES AT 
HIGH FREQUENCY 


By Dr. V. TIMBRELL 
Physics Department, Imperial College of Science and Technology, London 


HE optical interference method introduced by 

Tépler and Boltzmann! for observing the magni- 
tude of the density changes in air due to the passage 
of a sound wave has many advantages to commend 
it. Briefly, they are: the interference pattern re- 
sponds instantaneously to the density changes, the 
light beam offers no obstruction to the sound wave, 
and the method is essentially an absolute one. How- 
ever, the fact that only comparatively large fringe 
shifts can be measured to the requisite accuracy by 
conventional methods has restricted its use. In the 
technique to be described, this disadvantage has been 
overcome, so that minute and rapid fringe shifts can 
be measured accurately; a particular use under 
review has been the investigation of the distortion 
of a sound wave of finite amplitude in air and the 
formation of a shock front. 

In the Mach-Zehnder type of interferometer** 
which has been employed, the two interfering light 
beams are widely separated, thus enabling the tube 
in which the sound is propagated to be inserted in 
one beam without affecting the other. The accom- 
panying diagram shows schematically the experi- 
mental arrangement whereby light from a source S 
(a 250-watt mercury vapour lamp) is rendered 
parallel by the lens LZ, and divided by the semi- 
transparent plate P, into two beams, the transmitted 
beam B, proceeding to the plane mirror M, and the 
reflected beam B, to the plane mirror M,. Recombina- 
tion of the beams takes place at the plate P, which is 
identical with P,, and an interference pattern of 
linear fringes is focused in the plane Ff. Light beam 
B, passes through two plane glass windows W, and 
W, set into the sides of the sound tube and through 
two glass windows W, and W, forming the ends of 
a chamber H, the separation between W, and W, 
being equal to the separation between W, and W,. 
Light beam B, passes through the compensating 
glass plates W,’ W,’ W,’ and W,’. A slit which is 
narrow compared with the fringe separation is placed 
at /’ and made parallel to the fringes. The multiplier 
photocell D which is placed behind the slit is thus 
illuminated only by a linear portion of the inter- 
ference pattern falling on the slit aperture. 

A train of damped plane sound waves is propa- 
gated along the sound tube, and the alteration of the 
optical path-length of beam B, causes a transverse 
motion of the fringes so that the photocell is illumin- 
ated by successive portions of the interference pattern. 
The voltage developed across the resistive load of the 
photocell is amplified by a direct-coupled amplifier 
of large band-width and the output connected to the 
vertical plates of a cathode-ray oscilloscope. The 
cathode-ray trace resulting from the passage of the 
sound wave and the application of a single-stroke 
time-base to the horizontal plates is photographed. 
Calibration of the apparatus is affected by varying 
the density of the air in the chamber H under iso- 
thermal conditions, and noting the corresponding 
deflexion of the cathode spot. The relation between 
these two quantities, together with a knowledge of 
the pressure-density law in the sound wave, enables 
the cathode-ray trace to be interpreted in terms of 
the pressure wave-form. 


To obtain a high overall frequency response, in 
addition to a high-frequency response in the elec. 
tronic circuit, it is necessary that the width of the 
light beam traversing the sound tube should be very 
small. A satisfactory way of limiting the width of the 
beam without the use of a slit at window W , has been 
achieved in the following manner. The distance O(, 
is made equal to the distance OG,, where G, is in the 
plane of W,. If the plates of the interferometer are 
initially parallel, then by tilting M, the virtual inter- 
ference pattern is formed where the light beams 
intersect, that is, at G, or G,, which are optically 
equivalent points with respect to the lens L,. The 
slit placed at F where the lens L, forms the real 
interference pattern can be considered as having 
images at G, and G,. Thus the light passing through 
the slit at F is the light which has traversed the sound 
tube as a narrow beam limited by the slit image at 
G@, and the light of a similar beam in the other arm of 
the optical system. In particular, the slit at / can be 
orientated so that the slit image at G, is perpendicular 
to the axis of the tube, and the fringes arranged to 
be parallel to it. This arrangement has the advantage 
that a single slit at / acts effectively as three 
slits always perfectly aligned. Moreover, it obviates 
the complicated diffraction patterns that would be 
caused by the use of actual slits at @, and G,. The 
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usual width of the slit at / is about ts 
0-001 in. Because of the finite 
dimensions of the light source, the 
effective width of the light beam 
traversing the sound tube is 
greater than that of the image of ree F 
the slit, but is still small, and the = @ 
response of the apparatus is very ; 
uniform over a wide frequency- 
range, being only 5 per cent down 
at 200 

In these experiments, sound 


i xe ures 
waves with peak excess pressure Fig. 1. Chromatogram of normal urine 


of the order of 10* dynes per sq. 
em. have been used. The limiting 
factor to the minimum excess 
pressure which can be measured, 
while retaining the high-frequency response, is the 
noise in the multiplier photocell, and refrigeration of 
the latter should enable much lower pressures to be 
measured. The apparatus is being further developed 
for the calibration of microphones, loudspeakers, etc. 
The technique which has been described can be 
adapted to measure the shift of fringes of any shape. 
For certain applications, multiple slits can be used, 
or a photographic plate can be exposed to the inter- 
ference pattern and, after processing, replaced in its 
original position, to act as a grating. 
' Ann. Physik, 141, 321 (1870). 
*Z. Instrumentenk., 11, 275 (1891). 
* Z. Instrumentenk., 12, 89 (1892). 


*AMINOISOBUTYRIC ACID 
(:-METHYL-s-ALANINE): A NEW 
AMINO-ACID OBTAINED FROM 

HUMAN URINE 


By H. R. CRUMPLER, Dr. C. E. DENT*, 
Dr. H. HARRIS and R. G. WESTALL 


Medical Unit, University College Hospital and Galton 
Laboratory, University College, London, W.C.| 


ae ay chromatographic analysis of human urine 
and body fluids using phenol and collidine- 
lutidine as solvents has frequently indicated the 
presence of traces of a ninhydrin-reacting substance 
(which we have referred to as ‘7'-spot’) in the position 
occupied by methionine sulphoxide’. That it was 
not the sulphoxide, however, could be shown by the 
fact that it could not be further oxidized to the 
sulphone in the usual way. Preliminary experiments 
appeared to show that the new substance was a 
neutral amino-acid. It could also be readily dis- 
tinguished from several other amino-acids which 
behave very similarly on the chromatograms by the 
fact that it did not form a copper complex under our 
usual conditions? and was therefore presumably a 
‘non-«’ amino-acid. 

Our interest in this substance was further stimu- 
lated by the discovery that a small proportion of 
normal people constantly excrete abnormally large 
quantities of this substance. The photographs of 
chromatograms (Figs. 1-2) illustrate these points. 
In each case the volume of urine which contains 250 
vgm. of total nitrogen (Kjeldahl) has been applied 
to the right-hand bottom corner of the square of 

* Foulerton Fellow of the Royal Society. 
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Fig. 2. Chromatogram of urine which 
contains abnormal! amounts of ‘7’-spot’ 


1, Serine; 2, taurine; 3, glycine; 4, alanine; 5, glutamine; 6, ‘7-spot’; 7 ‘Green- 
spot’ (ref. 1) 


filter paper. In these chromatograms phenol has been 
run in the usual way from right to left, followed by 
collidine-lutidine in an upward direction. The spots 
indicate the amino-acids after treatment with nin- 
hydrin. The main amino-acids present can be 
identified by the numbers against the spots. 

We also found that the blood-level of ‘7'-spot’ in 
those people who were excreting the exceptionally 
large quantities in the urine was no higher than in 
the rest of the population. As a consequence, we 
speculated that, by analogy with the other renal 
ainino-acidurias (cystinuria, the Fanconi syndrome, 
ete.), the urinary excretion was probably due to 
defective reabsorption by the tubule from the 
glomerular filtrate (a ‘low renal threshold’), and that 
the behaviour of the kidney in this respect was 
probably life-long and attributable to genetic, as 
opposed to environmental, factors. 

A large series of urines from normal healthy people 
was therefore studied. In all, at least one specimen 
from each of 459 people was tested on two-way (two- 

' dimensional) paper chromatograms. Varying amounts 
of T'-spot were often seen on the chromatograms, and 
in twenty-two cases (4-8 per cent) considerable 
quantities were present. In these twenty-two, the 
strength of the ninhydrin colour given by ‘7'-spot’ 
was about equal to that given by the glycine and 
much greater than that given by the alanine (as in 
Fig. 2). In six of these twenty-two people, tests 
repeatéd over intervals of six months to two years 
showed that the urine amino-acid pattern was con- 
stant. The ages of the twenty-two ranged from three 
to fifty years and there was no difference in sex 
incidence. Ordinary variations in diet did not appear 
to influence the relative amount of ‘7'-spot’ excreted 
as compared with the other amino-acids, and the 
twenty-two individuals in question exhibited no 
dietary peculiarities. We next studied the close 
relatives of eleven of the twenty-two people. Among 
them there was a significantly high incidence of 
individuals showing closely similar urinary patterns. 
It seems probable, therefore, that the pattern is an 
individual characteristic genetically determined. 

‘T-spot’ has now been isolated in pure crystalline 
form. The urine containing the amino-acid was 
fractionated on a column of the cation-exchange 
resin ‘Zeo-Karb 215’ using the procedures described 
previously**. The substance was found in the 
fractions between those containing leucine and 
histidine, but was contaminated with creatinine and 
polypeptide material. The appropriate fractions were 
bulked, acid hydrolysed, and the additiénal amino- 
acids liberated were then separated by a second 
fractionation on the ‘Zeo-Karb’ column. A separa- 
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Fig. 3. X-ray diffraction patterns of (a) ‘T-spot’; (+) synthetic 
4-aminoisobutyric acid ; (c) racemized ‘7'-spot’ 


tion of the ‘7-spot’ from the creatinine was then 
brought about by a further fractionation on the 
anion-exchange resin ‘Dowex 2’*. On evaporation 
of the selected fractions, a crop of hygroscopic white 
crystalline material was obtained of melting point 
183-—184° (all m.p.’s uncorrected) ; C, 46-0; H, 8-4; 
N, 13-6 per cent; calculated for C,H,O,N : C, 46-6 ; 
H, 8-7; N, 13-6 per cent. The yield was about 300 
mgm. from 3 litres of urine. 

From the accumulated evidence of chemical pro- 
perties, paper chromatography, elementary analysis, 
ion-exchange column behaviour and a microtitration 
curve, it appeared certain that ‘7’-spot’ must be a 
mono-amino-monocarboxylic compound with four 
carbon atoms. All but one of the eight possible isomers 
could be eliminated from their known chemical pro- 
perties and from their known behaviour on paper 
chromatograms. The only remaining possibility was 
8-aminoisobutyric acid. This substance was syn- 
thesized by Pollack*, who records its melting point as 
180°. Its chromatographic behaviour when run on 
filter paper with butanol/acetic acid has also been 
reported’. We have been fortunate enough to obtain 
a small sample of this original preparation. The 
synthetic material and our ‘7'-spot’ behaved identic- 
ally on paper chromatograms run with phenol- 
ammonia, collidine-lutidine and butanol-acetic acid. 
The synthetic substance also resembled ‘7’-spot’ in 
that it failed to form a copper complex under our 
usual conditions. On the other hand, the melting 
point of our isolated material was 183-184°, and a 
mixed melting point gave 174-175°. Moreover, the 
X-ray diffraction patterns were different (Fig. 3). 
Since our isolated ‘7’-spot’ was levorotatory (in 
water), it was probable that these differences were 
due to the optical configuration of the two samples. 
We could not attempt a resolution of the small 
quantity of synthetic material, so we endeavoured to 
racemize 30 mgm. of the isolated ‘7'-spot’ by alkaline 
hydrolysis (65N NaOH/16 br./105° in a sealed tube). 
It was recovered by the cation-exchange procedure 
in a pure condition and with its chromatographic 
properties unchanged The melting point was now 
lowered to 177° and a mixed melting point with the 
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synthetic substance also gave 177°. Moreover, tiie 
X-ray diffraction patterns of the two substances were 
now identical (Fig. 3). 

We therefore have no doubt as to the identity of 
this newly found amino-acid. We are not aware 
of any report so far of the existence of such a 
curious molecule in Nature (Fig. 4). We cannot resist 
pointing out here, however, that if ammonia is 
removed from 8-aminoisobutyric acid, the product is 
methacrylic acid. If, therefore, the ammonia loss occurs 
as readily in vivo as it does in vitro (by heating), then 
there are obvious synthetic potentialities in the new 
amino-acid. Work is proceeding on the isolation of 
larger quantities, and on its properties and signific- 
ance. We hope to report the final results more fully 
elsewhere. 


CH,-NH, 


CH, 
COOH 


Fig. 4 


We gratefully acknowledge the valuable help of 
Mrs. Kennard, who carried out the X-ray diffraction 
studies, the generosity of Dr. L. J. Reed, who gave 
us a sample of synthetic B-aminoisobutyric acid, and 
the Dow Chemical Company for their gift of a sample 
of ‘Dowex 2’. One of us (H. H.) is in receipt of a 
grant from the Medical Research Council. 

(Oct. 16. 
* Dent, C. E., Biochem. J., 43, 169 (1948). 
* Crumpler, H. R., and Dent, C. E., Nature, 164, 441 (1949). 
* Partridge, 5. M., and Westall, R. G., Biochem. J., 44, 418 (1949) 
* Westall, RB. G., J. Soc. Food and Agric., 1, 191 (1950). 
* Partridge, 8. M., and Brimley, R. C., Biochem. J. (in the press). 
* Pollack, M., J. Amer. Chem. Soc., 65, 1335 (1943). 
” Reed, L. J., J. Biol. Chem., 188, 451 (1950). 


THE NATIONAL METALLURGICAL 
LABORATORY OF INDIA 


HE National Metallurgical Laboratory of India, 
declared open by Mr. Jawaharlal Nehru, Prime 
Minister of India, at Jamshedpur on November 26, 
1950, is the sixth to be formally launched in the 
series of eleven national laboratories being set up by 
the Council of Scientific and Industrial Research ; 
an outline of the plans for the Laboratory appeared 
in Nature of February 15, 1947, p. 219. That such 
an institution was much needed to ensure the 
development of India’s metallurgical industries was 
the conclusion reached by a Metals Research Com- 
mittee set up a decade ago by the Board of Scientific 
and Industrial Research. The next decision was 
about its location at Jamshedpur, the “Steel City” 
where the Tata steel works are situated. A Planning 
Committee was set up in 1943 with Sir J. J. Ghandy, 
director in charge of the Tata Steel Works, as chair- 
man. Funds were to be available in the post-war 
years. Mr. C. Rajagopalachari, then Education 
Minister in the Interim National Government, laid 
the foundation stone of the Laboratory towards the 
end of 1946. Construction started in 1948, and in 
the following year the Laboratory began to function 
in the uncompleted building. 
The inauguration was an impressive ceremony. 
Mr. J. R. D. Tata presided. The Governor of West 
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Bengal, Mr. Jawaharlal Nehru, who then held the 
portfolio of scientific research, three other Cabinet 
Ministers—the Minister for Transport, the Minister 
for Works, Mines and Power, and the Minister for 
Industries and Supply (who also serves as vice- 
presider.t of the Council of Scientific and Industrial 
Research, the parent body of the National Labor- 
atories), Sir Shanti Swarup Bhatnagar, secretary of 
the Department of Scientific Research and director 
of the Council of Scientific and Industrial Research, 
and a number of men of science and industrialists 
were among those present. 

Mr. J. R. D. Tata, in welcoming the distinguished 
guests, spoke of the “competitive race’’ among 
metals; he remarked that while iron and steel con- 
tinue to dominate, aluminium has already come into 
its own, and is now being crowded out of. certain 
fields by magnesium. Mr. Tata spoke of titanium 
as a new formidable competitor on the metallurgical 
horizon. “Fortunately for us,’’ he concluded, ‘India 
is blessed with an abundant supply of all the more 
important metallic ores, although it is short of less 
essential non-ferrous metals.’”” He expressed the 
confident hope that the new Laboratory ‘will make a 
powerful contribution to the technological and indus- 
trial advancement of our country”’. 

Sir J. J. Ghandy, as chairman of the Planning 
Committee, gave a brief history of the project and 
explained the purposes that the Laboratory would 
be expected to serve, paying a warm tribute to Sir 
Shanti Bhatnagar, who, he said, could be fitly com- 
pared to that beryllium-copper alloy commonly 
known as the ‘tireless alloy’. 

Emphasizing the need for metallurgical research 
in India, Sir Shanti Bhatnagar in his address said 
that “in spite of the great strides which Indian 
industry has made and the fact that the steel works 
at Jamshedpur constitute the largest single steel unit 
in the British Commonwealth, we are short of iron 
by about a million tons a year”. He then directed 
attention to the importance of ilmenite and to the 
growing trend to divert it from its use in the form 
of titanium dioxide in paints to its conversion into 
virgin metal, titanium, for structural purposes. 
India’s reserves in titanium are very large—the 
ilmenite deposits are estimated at about 300 
million tons—and Indian ilmenite, besides, is easily 
accessible and of a considerably richer grade 
than that being processed in Brazil, Australia or 
Canada. 

Referring to metals which have lately attracted 
special attention because of work on atomic energy, 
Sir Shanti observed that India has the largest 
deposits of thorium in the world, and that uranium has 
been located in two different tracts in India, where 
geological exploration is already in progress. Pre- 
liminary results from this hold out promise of 
“extensive areas rich in uranium”. Work on the 
metallurgy of beryllium has lately made good 
progress and a geological survey for beryl has been 
completed. Sir Shanti referred to the experiments 
at Los Alamos which had given unprecedented 
importance to lithium, and observed that India, 
wedded to non-violence, is one of the few countries 
possessing good quantities of this rare metal needed 
for super bombs. 

Referring to the work already done in the Jam- 
shedpur Laboratory, Sir Shanti claimed that it has 
established that it is possible to control an austenitic 
grain size of steel by judicious use of very small 
quantities of aluminium as an alloying element. 
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Such grain-refined steels of superior properties have 
been produced in the laboratory, and now it is for 
industry to put to use the processes perfected there. 
He also mentioned that, with an electrolytic cell 
designed in the Laboratory, it has been found 
possible to prepare the highly polished surfaces so 
often required as mirrors or refiectors in many 
scientific instruments. 

Prof. Charles Crussard, who has taken charge of 
the Laboratory as its director, paid a tribute to the 
Council of Scientific and Industrial Research for its 
ambitious research planning, and remarked that 
India is one of the few countries to build a national 
metallurgical laboratory. He found the laboratory 
as a self-contained unit to be “just the right size’’, 
and did not appreciate the pessimism of those who 
thought that the economy cuts had adversely affected 
the project. He found great similarity in the Jamshed- 
pur Laboratory and its opposite number in France— 
the Central Research Institute being built by the 
French Corporation of the Iron and Steel Industry. 

Dr. H. Contractor, assistant director of planning, 
under whom the Laboratory functioned hitherto, 
thanked all those whose co-operation had enabled 
him to complete his task. 

Mr. Jawaharlal Nehru declared open the Laboratory 
“in a spirit of hope and in a spirit of faith in the 
future’. In his address he emphasized the need for 
“giving science a free hand to grow unattached and 
not tied to any particular problem”. At the same 
time, he observed, the marriage of science and 
industry is important ‘‘because that means that we 
utilize science to the immediate advantage of, the 
betterment of, our people”. These hundreds of 
millions, he said, count—‘‘and nobody else counts in 
the ultimate analysis”. “‘If anything that we do does 
not directly or indirectly, if you like, affect their lives 
and homes, and what they live for and what they 
hope for, then for the moment that is no progress, 
although ultimately it may lead to progress.”’ So he 
was happy over the combination of the new labor- 
atory with Jamshedpur’s renowned steel works— 
over “‘the marriage of science with industry for the 
progress of both”. 

The new Laboratory owes a great deal to Tata 
munificence. They provided the site—18 acres for 
the laboratories and another 18 for staff quarters— 
besides a donation of nearly Rs. 12 lakhs from the 
Ratan Tata Trust. (The Government of India has 
given Rs. 38 lakhs.) The Laboratory consists of a 
main building containing administrative conference 
rooms, research laboratories, dark rooms, studio, 
stores, library, reading room, refectory, etc., and a 
separate technological laboratory comprising five 
large bays with associated control rooms, and a 
sub-station housing two 500-kVA. transformers. The 
main building of the Laboratory is a three-storied 
structure with a floor area of about 50,000 sq. ft. 
Fume-producing laboratories have been kept in the 
east of the building, while the physical and metal- 
lurgical sections housing delicate instruments occupy 
the west portion. X-ray laboratories on the first 
floor have also been kept at an extremity. For the 
present, only the first floor, part of the ground floor 
and the conference rooms on the second floor are 
being air-conditioned. 

To the south of the main building lies the tech- 
nological laboratory—named after Sir Ratan Tata in 
appreciation of the donation received from the Ratan 
Tata Trust—covering about 38,000 sq. ft. This 
laboratory will house machine shop, pattern shop, 


|| 
| 
ay 
lp of 
etion 
gave 
, and 
mple 
of a 
6. 
49) 
88). 
dia, 
rime 
26 
the 
> by 
ch ; 
ared 
such 
the 
was 4 
om- 
tific 
ty” 
Ling { 
dy, 
air- 
war 
jon 
aid 
the 
in 
jon 
ny. 
est 


310 


instrument making, experimental foundry, foundry 
testing laboratory, electrical repair shop, melting 
and heat-treatment furnaces, mechanical working 
equipment such as rolling mill, hammer, draw-bench, 
etc., refractories, laboratories with associated furnaces, 
ore-dressing and mineral benefication laboratories, 
crushing room, ete. Some of the heavier machinery 
and pilot plant as originally envisaged have not for 
the present been ordered ; but when funds are avail- 
able these will be mounted in the bays awaiting them. 

After the Laboratory had been declared open, the 
guests went on a tour of inspection. An interesting 
exhibit which was placed not in the museum but 
installed in the foreground, and which attracted special 
notice, was a full-sized copy of the 2,200-year-old 
Asoka Pillar at Benares. The capital of this Pillar has 
been adopted by republican India as its crest and its 
symbol. The Jamshedpur pillar bears the following 
legend: ‘This replica of the Asoka Pillar cast for 
the workers of the National Metallurgical Laboratory 
of India, was installed on the 26th November, 1950, 
on the opening of the Laboratory by Jawaharlal 
Nehru, Prime Minister of India, as a symbol of the 
science and industry of India in the past, a token of 
the present and an inspiration for the future’’. 

Another interesting exhibit was a reproduction of 
the famous iron pillar of Delhi. 


NATIONAL INSTITUTE FOR RE- 
SEARCH IN DAIRYING, 
SHINFIELD 
REPORT FOR 1949 


E were recently reminded in a lecture to the 

Royal Society that the National Institute for 
Research in Dairying began, in 1912, with a staff of 
two men and a boy, with an annual income of £1,600 
and with its accommodation in the two extremes of 
discomfort—an attic and a cellar. This report for 
1949* shows, in its first pages, a staff of about seventy 
scientifically qualified people with a similar number 
of technical assistants, and, in addition, considerable 
administrative and maintenance staffs. There are 
seven scientific departments, a statistics section, a 
library and an experimental dairy, and the Institute 
has its own farms and dairy herd. There is also a 
laboratory for cod liver oil standardization, and 
associated with the Institute are the Commonwealth 
Bureau of Dairy Science and the Reading Cattle 
Breeding Centre. The last pages of the report, dealing 
with membership, subscriptions and donations, indi- 
cate that further expansion is envisaged, and this is 
not surprising considering the size of the dairying 
industry and the amount of its turnover. 

The dairy husbandry section manages the farms 
and is faced with the inevitable difficulties (enhanced 
by a self-contained herd) of combining farm manage- 
ment with the provision of research facilities and the 
demand for advisory work. The department has, in 
addition, its own investigations. 

A brief article cannot attempt to describe all the 
work. Moreover, although the report is presented 
under departmental headings, the subjects referred 
to here are not credited to particular departments 
since so much of the work necessarily involves 

* University of Reading: National Institute for Research in 
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collaboration between departments and between ‘he 
Institute and other bodies. This article will only try 
to show and exemplify the scope of the work of the 
Institute. 

Dealing with food itself, the value of certain fodcer 
crops (kale, maize for silage and fodder beet) for dairy 
stock continues to be investigated ; but not all the 
results have yet been statistically analysed. ‘Ihe 
demonstration in 1948 of estrogen in British past.re 
is being followed by the study of cestrogenic activity 
in certain grasses and clovers and of its practical 
significance, @ matter on which little or nothing is 
known at present. 

Experiments on the rate of passage of food through 
the animal show that the lesser digestion of crude 
fibre in ground hay (compared with that of unground 
hay) is not due to differences of rate of passage but 
possibly to differences in the rate of digestion in the 
reticulo-rumen. The study of the rate of digestion 
has been attempted by using as a reference substance 
something that is wholly undigested. Chromium 
sesquioxide was unsatisfactory because of its irregular 
rate of passage, and the lignin ratio method had to 
be discounted when it was suspected that lignin is 
digested quite appreciably. This is now the subject 
of further study. 

It has been found that cows receiving most water 
in relation to dry matter effect the greatest digestion 
of fibre on a hay diet, and the water content of 
material in the reticulo-rumen does seem to affect 
the digestibility of fibre. The digestion of protein and 
of fat, the role of micro-organisms in nutrition, and 
the synthesis of vitamins in the animal are among 
other nutritional studies. 

There is a good deal of work on the physiology of 
the mammary gland and of milking, and on the 
influence of hormones in lactation. In work on milk 
secretion it has been found that mammary gland 
slices from non-ruminants use acetate very quickly 
and with a low respiratory quotient—indicating no 
appreciable fatty-acid formation. Other workers, 
however, have shown that large amounts of carbon 
from acetate pass into fat in the mammary gland of 
the rabbit. This discrepancy between experiments in 
vitro and in vivo seems to have been solved by adding 
glucose in the experiment in vitre (it would be present 
in the gland in vivo) when acetate is used with a 
high respiratory quotient. 

Developments of earlier work involving thyroid- 
active iodinated casein have been made easier by the 
fact that the hormone t-thyroxine has become avail. 
able in a pure state at a reasonable cost. Yivld 
increases up to half a gallon a day per cow have been 
found, and the effect on the composition of the milk 
is being studied. 

Several investigations concern machine milking. 
The rate of milking is very variable, and the maximum 
number of Ib. in one minute during milking varies 
among most cows between 4-0 and 11-5, although 
figures for a few cows lie well outside each end of 
this range. The absorption of fat by teat cup liners 
is much reduced when the liners are well brushed in 
hot detergent, and the use of boiling caustic soda for 
removing fat from liners is being investigated. 

There is a lot of work being done on the bacterio- 
logical quality of milk and milk products. This in- 
cludes, in addition to the continuation of work on 
mastitis, the examination of flura before and after 
keeping-quality tests, the effect of penicillin on 
the bacterial content of milk and various bacterio- 
logical problems of butter and cheese. An extensive 
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study of streptococci and lactobacilli and their 
classification is also being undertaken. 

There are & number of researches on the chemical 
composition and physical properties of dairy products ; 
but space forbids the mention of but one or two inter- 
esting things about the variation in the composition 
of milk among the different breeds. When the breed 
data are set out with increasing non-fatty solids, it 
is found that in addition to the known increase in 
protein there is also an increase in lactose. It seems, 
incidentally, that some of our lack of knowledge 
about carbohydrate quantities arises from the 
determination of them by difference instead of by a 
direct method as was adopted here. Another point 
is that variations in percentages of protein in the 
milk of different breeds falls almost entirely on the 
casein. 

Sows’ milk is the subject of a good deal of work in 
this report, particularly in connexion with vitamins. 

There is @ list of fifty-eight papers published by 
members of the Institute staff during the year ended 
September 1949. 
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COPPER METABOLISM 


SYMPOSIUM AT THE McCOLLUM-PRATT 
INSTITUTE 


N 1947 Mr. John Lee Pratt, of Fredericksburg, 

Virginia, provided a generous gift to the Johns 
Hopkins University with the request that it be used 
to further the study of trace elements in nutrition. 
Personal experience of farming North Virginian 
terrain, depleted by centuries of heavy cropping, had 
thoroughly convinced him of the important part 
played by trace elements in the nutrition of plants 
and animals, and prompted him to seek a way of 
extending knowledge of the functions which micro- 
nutrients assume in living organisms. 

Thus the McCollum-Pratt Institute came into 
being, its title appropriately combining the name of 
the donor with that of Prof. E. V. McCollum, doyen 
of American nutritional scientists, whose wise counsel 
in the beginning of this venture ensured that those 
charged with the quest should enjoy a wide freedom 
of approach to the many problems which await 
solution. Splendid opportunities for advanced study 
of the nutritional physiology and biochemistry of 
micro-nutrients are offered there under the direction 
of Prof. W. D. McElroy and his colleagues, Drs. R. 
Ballentine, S. P. Colowick, A. Dawson, H. Little and 
N. Kaplan. 

An important term of reference of the Institute is 
“to serve as a centre at which world authorities on the 
subject of micro-nutrients would convene from time 
to time to diseuss problems in the field”, and to this 
end a symposium on copper metabolism was arranged 
in mid-June when more than fifty chemists and 
physiologists from the United States, Australia and 
New Zealand assembled at the Johns Hopkins’s 
Homewood Campus, Baltimore, to discuss various 
aspects of copper metabolism ; many of those who 
participated were guests of the Institute. 

_ The broad field covered by the seventeen papers 
formally presented during the six sessions of the 
symposium provided a framework of existing know- 
ledge that clearly expressed the extent and importance 
of the subject around which the discussions were 
centred; and, perhaps what is more important, the 
contributions rendered even more manifest the gaps 
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in our knowledge. Stimulating discussion helped 
further to clarify the main problems. 

The proceedings opened with a review of the 
physical chemistry of the copper atom, of its size, 
its affinities, the radius and disposition of its outer 
electron orbits, and other properties which determine 
its valency and ability to form covalent complexes. 
The copper-protein complexes were then considered 
and what is known of the copper-containing enzymes 
reviewed. The sessions on the second day were 
devoted to various aspects of copper metabolism in 
animals, and those of the third day to copper meta- 
bolism in plants and to those relationships between 
soils and plant growth which determine the assimila- 
tion and utilization of copper. 

The breadth of the subject precludes the provision 
here of a satisfactory review either of the formal 
papers or of the discussions. A summary of them 
has been published*, and the full proceedings, pub- 
lished by the Johns Hopkins Press, are soon to appear. 

The scope of the symposium may be gathered from 
the following list of the formal papers presented : 
copper complexing reactions, by A. H. Corwin (Johns 
Hopkins University) ; ascorbic acid oxidase, by C. R. 
Dawson (Columbia University); copper proteins 
involved in tyrosine oxidation, by Frank Mallette 
(Johns Hopkins University); phenol oxidases and 
plant respiration, by John M. Nelson (Columbia 
University) ; browning reactions involving copper 
proteins, by John B. Thompson (Trace Metal Re- 
search Laboratory, Chicago) ; the occurrence, evolu- 
tion and pfoperties of hemocyanin, by Alfred C. 
Redfield (Woods Hole Oceanographic Institute) ; the 
use of radioactive copper in nutritional studies, by 
C. L. Comar (University of Tennessee); problems 
associated with copper deficiency in ruminants, by 
H. R. Marston (Commonwealth Scientific and Indus- 
trial Research Organization, University of Adelaide) : 
influence of copper on the metabolism of phosphorus 
and molybdenum, by George K. Davis (University 
of Florida) ; copper and molybdenum in relation to 
diseases of cattle and sheep in New Zealand, by I. J. 
Cunningham (Wallaceville Animal Research Station, 
New Zealand); copper metabolism in human sub- 
jects, by G. E. Cartwright (University of Utah) : 
metabolism of copper in the invertebrates, by Vincent 
Dethier (Johns Hopkins University); chemical 
nature of the copper complexes in peat soils and 
plants, by Jeffrey E. Dawson (Cornell University) ; 
trace elements and phosphate in herbage plant 
nutrition, by H. C. Trumble (United Nations Food 
and Agriculture Organization) ; mineral nutrients in 
native forages in relation to land forms and soil 
conditions of eastern North Carolina, by Kenneth 
C. Beeson and G. Matrone (United States Depart- 
ment of Agriculture, Ithaca, N.Y.); the copper 
nutrition of green plants and fungi, by Robert A. 
Steinberg (United States Department of Agriculture, 
Beltsville, Md.); functional aspects of copper 
nutrition in plants, by D. I. Arnon (University of 
California, Berkeley). 

The symposium was a good one, and served well 
to fulfil the hopes of the founder of McCollum—Pratt 
Institute and of those who were responsible for 
translating his wishes into practical effect. The 
publication of the full proceedings will provide a 
valuable reference for those interested in the subject 
of copper metabolism. H. R. Marston 


* A Symposium on Copper Metabolism. Animal, Plant and Soil 
Relationships. By Dr. Bently Glass. Contribution No. 5 of the 
— Institute. (Baltimore: Johns Hopkins University, 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Temperature of the Upper Atmosphere 
and Meson Production 


In 1949, I reported" finding a positive correlation 
between meson intensity at sea-level and the temper- 
ature of the air layer limited by the 200 and 100 mb. 
isobars. Lower layers appeared to have no appreciable 
contribution to this positive effect. Further measure- 
ments made lately by using a similar triple- 
coincidence arrangement with lead absorber have 
entirely confirmed these results. 

As it would obviously be of interest to ascertain 
whether the effect is restricted to the temperature 
of the 100-200 mb. layer or extends to regions farther 
up, a study of the rather scanty temperature data 
which are available for pressure-levels higher than 
100 mb. has been made to see if the daily mean tem- 
perature of the region up to 50 mb., as obtained from 
these data, can lead to reliable results when com- 
pared with the meson intensity at sea-level. 

This has proved to be the case, and it is now possible 
to state that the meson intensity is better correlated 
with the temperature 7,, of the whole region 
50-200 mb. than with the temperature 7',, of the 
100-200 mb. layer, when the other variables on which 
the meson intensity appears to depend are eliminated. 
The accompanying table compares the two regression 
coefficients a in percentages of the mean intensity 
for each of the ten periods of measurements which 
have been analysed. 


Former measurements 
a a, a 
(9 days) 0-21% per °C 
2 Ge 0-14 20 
3 O19 0-14 16 
5 (33 ,, ) 0-25 18 
0-124 + 0-032 0-228 + 0-045 1-84 
Recent measurements 
Period 
1 (35 days) 0-12% 0-16% per °C 16 
2 0-03 2-7 
3 ( i 0-07 0-13 19 
4 (30 ) 0-10 0-20 20 
5 0-03 0-08 2-7 
6 (21. ) 0-04 0-8 20 
0-075 + 0-010 0-143 + 0-015 1-91 


The fact that the ratio a,,/«,. is about 2 in all ten 
cases clearly shows that the effect of the 50-100 mb. 
layer is of the same order of magnitude as that of 
the lower layer of double mass. Thus, it may well 
be that this temperature effect extends to the air 
still farther up; but the necessary meteorological 
information to test this is lacking. 

It may be noticed that the mean values from the 
former measurements are higher than the correspond- 
ing values lately obtained. This difference can be 
attributed to the greater number of particles in in- 
clined directions recorded in the latter case. In the 
first measurements the upper and the lower counter 
trays were about 36 cm. vertically apart, and so the 
aperture angles were 18° x 60°. In the second series 
of measurements the corresponding figures were about 
21 em. and 35° x 71°, respectively. In the same 
way, the effective collecting surface for inclined 
directions was greater in the second case. 

The relation of this temperature effect to the pro- 
cess of meson production is indicated by the fact 
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that this effect appears to be localized in the revion 
of the atmosphere where, as there is every reaso: to 
believe, the penetrating component is produce:. 
It is not known for certain how the u-mesons at 
sea-level originate ; but it is the general belief that 
they are mainly the result of decay of x-mesons pro. 
duced in the upper atmosphere by the action of 
primary protons on air nuclei. If this view is accepted 
and if, in conformity with recent findings concerning 
the absorption of meson-producing nucleons, it is 
assumed that the absorption of the primaries follows 
an exponential law, it can be seen that the number 
of x-mesons of a certain energy at a vertical depth ¢, 
in an atmosphere of uniform density p, is given by 


me = J + =! 
t 
exp(— - 


Loe R, 
and the number of u-mesons, which were it not for 
absorption and decay would reach vertically ¢, is 


= [ € ] 

R, Le J J exp R, (1) 
where J is the rate at which primary protons enter 
the atmosphere vertically, R, and R, the mean free 
paths for nuclear absorption of the primaries and 
m™-mesons, respectively, L the range before decay of 
the x-megon and ¢ is reckoned from the limit of the 
atmosphere. 

When particles of energy less than 10" eV. and 
depths not greater than 200 gm. are considered, the 
error introduced by assuming the density uniform 
is unimportant for the present purpose, if for p we 
take its actual value at the depth ¢/2. In any event, 
this error could be estimated for any depth and an 
allowance made for it. 

Differentiating (1) with respect to the temperature 
T at constant depth, it is easy “~ a? the tem- 

n 

perature effect defined by « = where 
is the number of u-mesons at sea-level, is, for any 
layer, positive and increases with increasing 1 and 
decreasing R,; that is, the effect should be greater 
the longer the life-time and the stronger the inter- 
action of the x-meson with air nuclei. 

*The rest life-times of m-mesons as obtained by 
different workers cover the comparatively wide range 
0-6-2-6 x 10°* sec. As to the nuclear interaction, 
cross-sections have been reported which vary from 
the geometrical cross-section to fourteen times this 
value for particles in the energy-range 150-1,500 MeV. 
Tentatively, however, we may use the extreme 

2-6 x 10-* sec. for the life-time* and 60 gm. 
em. for the mean free path, which is approximately 
the value corresponding to the geometrical cross- 
section for nuclear interaction of x-mesons with air 
nuclei*. For the average energy of the x-mesons from 
which the u-mesons we have been recording are sup- 
posed to be derived, we estimate 1-3 x 10'*eV. With 
these values and by assuming, as suggested by 
Heitler and Jaénossy*, that the primary protons 
undergo two collisions before losing power to produce 
mesons, and that the cross-section for each collision 
is the geometrical one, the following results are 
obtained : (a) the ratio of the temperature effects of 
the air regions 50-200 and 100-200 mb. should be 


wee ety = 2-02; (b) the effect of the air below 
200 mb. should be negligible when compared with 
that of the upper air; (c) the contribution of meson 
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production in inclined directions to the effect, say, 
of the 100-200 mb. horizontal layer should decrease 
with increasing zenith angle and become negligible 
for angles greater than 50°, thus indicating that a 
reduction in the temperature effect is to be expected 
if the solid angle of the recorder is increased. 

As can be seen, the results from the measurements 
show just these three features ; but a big discrepancy 
appears when the actual values for a, (OF a,), 
theoretical and experimental, are compared. Theoret- 
ically, &s, Should be 0-085 per cent per ° C. as against 
(0-228 + 0-045) per cent from the former measure- 
ments and (0-143 + 0-015) per cent from the recent 
ones; that is, the experimental values are too large 
by a factor of about 3. 

As the mean free path for nuclear interaction which 
has been assigned to the x-meson represents certainly 
a lower limit, to account entirely for the positive 
temperature effect it would, therefore, be necessary 
for the rest life-time of the x-meson to be of the order 
of 7 or 8 X 10°* sec 

It may well be, however, that some part of the 
x-mesons from which the p-mesons at sea-level may 
be derived are not directly formed in the interaction 
of the primaries with air nuclei. The existence of 
heavier mesons which on disintegrating seem to give 


rise to two or three x-mesons has been recently 
reported by different workers. If the nuclear inter- 
action of these heavier mesons is strong enough and 


their life-times are not too short, the contribution 
of these particles to the total temperature effect 
might be appreciable, particularly when we consider 
the greater energy that they should obviously have 
when compared with those of the resulting ~-mesons. 
This might perhaps account for the high experi- 
mental values of the temperature effect. 
\ full account of this work will be given elsewhere. 
A. DUPERIER 
Birkbeck College, 
University of London. 
Nov. 24. 
‘ Duperier, A., Proc. Phys. Soc., A, 62, 684 (1949). 
* Chamberlain, O., Mozley. R. F., Steinberger, J., and Wiegand, C. 
Phys, Rev., 78, 394 (1950), 
*Cameriai, U., Fowler, P. H., Lock, W. 0., and Muirhead, H., Phil. 
Mag., 41, 413 (1950). 
‘ Heitler, W., and J&nossy, L., Cosmic Ray Conference, Como (1949) 


A New Type of X-Ray Scattering 


IN my previous communication in Nature! on this 
subject, I mentioned only a few insulators in which 
the low-energy satellite in valence-band spectra could 
be explained as the modification of the parent beam 
due to partial absorption in the lattice. The phe- 
nomenon will, however, be better observed in typical 
regions of soft X-rays, with suitable resolving power 
of the spectrograph, because of the large breadth of 
the modified radiation and its weak intensity. 

The verification of the suggested new type of 
scattering has been attempted in three distinct ways : 
(1) modification of the characteristic soft X-ray beam 
of the constituents of the pure insulator due to the 
partial absorption in the broad Brillouin zones of the 
lattice of the same insulator ; (2) modification of the 
soft X-ray characteristic radiation of some suitable 
element introduced in traces into the lattice of the 
pure insulator under investigation; (3) irradiating 
typical suitable insulators with suitable soft X-ray 
characteristic radiation and analysing the scattered 
beam, 
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The experimental results recorded in the accom- 
panying table show that the modification of the 
parent beam due to partial absorption in the lattice 
according to scheme (1) occurs in the case of metals, 
semi-conductors and insulators. In the case of 
metals having vacant levels immediately above -the 
filled valence-levels, and in the case of semi-conductors 
having vacant bands very close to the filled band, the 
degradation of the valence-band radiation manifests 
itself in the long wave-length ‘tailing’ of the parent 
band. In the case of insulators having appreciable 
forbidden zone-widths, a satellite band separated 
from the parent band on its low-energy side is 
noticeable. 


Energy diff. between Energy diff. between 
peak of main valence-| c.g. of filled band and 
Specimen band and ite long vacant band 
| wave-le ngth satellite 
Diamond (K) 7-0 ev. | 7-0 (a) from ultra- 
violet abs. data 
| (b) Kimball's 
calculation 
Sulphur (1,5) 5-5 eV 6-0 (fror K-abs. — 
K-emission) 
BeO (Be, K) 15-0 eV. 
B,O, (B,K) | 15-0 eV. 
SiO, (Si,K) 14-3 eV. | 14-3 eV. (K-abs. - 
K-enission) | 
SiO, (Si,La) 15 eV. | 14-3 eV. (K-abs, — 
> 
Al,O, (Al,K) | 13-4eV. | 13-4 eV. (K-abs. — 
K-emission) 
Zn.L (in ReO 14-63 eV. | 
| 


lattice) (trace) | | 


Cu,9: prominent low-energy ‘tailing’ of copper Za in Cu,0, 
not found in CuO. J (impure), SiC and NiO are characterized by 
prominent long wave-length ‘tailing’. (Semi-conductors.) 

Be( XK), L-valence band radiation of Na, Mg, Fe, Co, Ni is char- 
acterized by prominent long wave-length ‘tailing’ 

Long wave- - ength ‘tailing’ of the K-valence band "of Na, Mg, Al and 
Si is not so pronounced, eed due to greater number of 
radiations involved. (Me' 


The direct experimental verification by introducing 
zine into the BeO lattice and then studying zine 
Lq-radiation has been made. An intimate mixture 
of beryllium oxide (98 per cent) and zine oxide (2 per 
cent) was kept under high pressure for three days. 
The treatment produces -red coloration, indicating 
(probably) introduction of zine in the BeO lattice. 
An exposure of 12 hr. at 5 mA. and 5 kV. with a 
bent mica crystal in a Siegbahn vacuum grating 
spectrograph was given to record the modified beam 
of zine L, from traces of zinc introduced in the BeO 
lattice. 

A weak broad band has been obtained at an energy 
gap of 14-63 eV. from zine Lz, on the low-energy side. 
In beryllium oxide, the energy gap between the centre 
of gravity of the filled band and the vacant band is 
about 15 eV., as has already been pointed out in the 
first communication. 


Modified 
Radiation 


lattices 


x 
4e3ev.—_, 
Estimated gab forBeO 


ev— on Sx.u/mm. 
"38 


eV/ mm 


Original microphotometer record of the modified radiation of 
zinc La introduced in the BeO lattice and the schematic 
representation of the origin of the low-energy satellite in insulators 
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The breadth of the modified zinc La-radiation is 
about 40 eV., which agreeg roughly with the 
estimated width of the modified radiation. 

Direct experimental verification according to 
scheme (2), with various insulators for which the 
forbidden zone-widths and the widths of the filled 
and vacant bands are known, has been undertaken. 
Suitable foreign elements have been introduced in 
small quantities, so as to produce minimum perturba- 
tion of the parent lattice, and the modification of 
the characteristic soft X-ray beam from these foreign 
elements is being studied. 

Direct experimental verification according to 
scheme (3) has been undertaken, and the results will 
be communicated in due course. 

My thanks are due to Prof. S. N. Bose for his 
encouragement during the progress of the work, and 
also to the National Institute of Sciences of India 
for appointing me a research fellow of the Institute. 

K. Das Gupta 

Khaira Laboratory of Physics, 

University College of Science, 

92 Upper Circular Road, 
Calcutta 9. 
Oct. 10. 
' Das Gupta, K., Nature, 166, 563 (1950). 


Scintillations Produced in Liquids by High- 
Energy Radiation: ««’ Dinaphthyl as 
a Scintillating Medium 


In efforts to find a suitable liquid medium to 
replace the crystalline luminophors at present used 
in scintillation counters for gamma-ray measure- 
ments, a wide variety of solutions of organic com. 
pounds known or suspected to have fluorescent 
properties has been examined. 

In these experiments, a small sample (1 ml.) of 
each liquid to be tested was placed in a flat-bottomed 
cylindrical phial of resistance glass which was then 
mounted in a light-tight housing in close proximity 
to the photo cathode of a 1P21 photomultiplier tube, 
and irradiated by gamma-rays from a standard 
source (1-5 mC.) of cobalt-60 at a fixed distance 
(6 cm.) from the sample. The resulting pulses were 
amplified in a linear amplifier (type 1008) and counted 
in a rate-meter (type 10374). 

A ‘figure of merit’ was assigned to each liquid 
tested, this being the observed counting-rate in 
counts per second due to the Il-ml. sample under 
standard conditions of amplifier gain and pulse 
discrimination corrected for counter resolving-time 
and background effects. 

The more important results are summarized in the 
accompanying table. All the pure solvents examined 
showed slight but measurable luminescence, which 
must in some cases be attributed to small amounts 
of impurities either present in the solvents before 
irradiation or formed in them by chemical radiation 
effects. The figure of merit of many solutions showed 
a maximum value at a certain optimum concentra- 
tion of solute, falling at higher concentration owing 
to quenching effects. In yet other solutions, the 
figure of merit increased continuously up to the 
saturation concentration of the solute. For com- 
parison, approximate figures of merit for samples of 
crystalline calcium tungstate and of anthracene of 
mass equal to that of the liquid samples are included 
in the table. 
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FIGURES OF MBRIT OF SCINTILLATING LIQUIDS 


Optimum | Figure of | 

concentration| merit at 
System of solute optimum 
(gm./litre) concentrati:p 
aa’ Dinaphthyl/benzen Saturation 16,100 
p-Terpheny!/be nzene Saturation 15,600 
m-Terphenyl/be nzene Saturation 9,400 
Pheny! 8-naphthylethylene/benzene | 2-7 6,700 
8-Naphthylamine/benzene 50 5,950 
a-Naphthylami ne/be nze ne 2-8 5,050 
82" Dinaphthyl/benzene 6-0 3,900 
82’ Dinaphthylethane/benze ne Saturation 3,200 
1.3.5. Criphenylbe ne/benzene Saturation | 2 
B-Naphthol/be nze ne 15 2 200 
a-Naphthol/benze ne 25 1,700 
Naphthale ne/be nze ne Saturation 1,464 
Anthrace ne/benzene 2-2 1,460 
Benzene -- 910 
Water (distilled) 621 
Calcium tungstate (erystalline) 


Authracene (crystalline) 


Of the systems investigated, aa’..dinaphthy! in 
benzene is the most promising and will be seen to be 
superior to p-terphenyl in benzene, the use of which 
in this connexion has been suggested by Reynolds 
et al.' and by Kallmann and Furst*. A saturated 
solution of a«’ dinaphthy! in benzene has a figure of 
merit greater than that of synthetic crystalline cal- 
cium tungstate and half that of crystalline anthracene; 
these figures refer, of course, to the counting-rates 
produced by the gamma-radiation of cobalt-60. It 
should be emphasized that for gamma-radiation of 
other energies the relative counting-rates may be 
different owing to differences in density and mean 
atomic number of the luminophors. In particular, 
the counting-rates for low-energy gamma-rays in the 
energy-range 0-1-0-5 MeV. wiil be low in the case 
of the liquid systems studied. Further experiments 
are being carried out on aa’ dinaphthyl and its de- 
rivatives, and a full account of the work will be 
published elsewhere. 

I wish to express my thanks to Prof. W. \. 
Mayneord, director of the Physics Department. for 
permission to carry out this work, and to Mr. J. 
Everett, of the Chester Beatty Research Institute, 
Royal Cancer Hospital, for providing samples of 
a number of organic compounds, including the 
dinaphthyls. 


E. H. Betcuer 
The Royal Cancer Hospital, 
Fulham Road, 
London, 8.W.3. 
Nov. 17. 


* Reynolds, G. T., Harrison, F. B., and Salvini. G., Phys. Rev., 78, 
488 (1950). 
* Kallmann, H., and Furst, M., Phys. Rev., 79, 857 (1950). 


Self-interaction of Radio Waves in the 
lonosphere 


DurRtNnG the experiments on gyrointeraction made 
in Italy during May-June 1948, we often observed 
that the modulation percentage of the station Radio 
Vatican (emitting on 266 m. with a power of 5 kW. 
and about 70 per cent carrier modulation) was 
received at Turin (with a receiver tuned to 266 m.) 
with 30-35 per cent modulation (modulation 
frequency 230 or 450 c./s.). 

This result caused some surprise ; some time later we 
thought that it was a phenomenon due to the absorp- 
tion of energy by the ionosphere, particularly at 
frequency which was near the local gyrofrequency. 
We therefore supposed that, by varying the frequency 
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210 228) 230 240 250) 260 
Wave-length (metres) 


tig. 1. @—@—, results for May 30, 1950; O--O—, results for June 7, 1950 


of a transmitted wave around the local gyrofrequency, 
we should obtain a decrease in the modulation per- 
centage after passage in the ionosphere. Observation 
of the phenomenon was first attempted in 1949, with 
negative results. 

During May-August 1950, new experiments were 
male in order to examine experimentally the pre- 
diction. Radio Florence II was used as the trans- 
mitter, and, modulated 80 per cent at 230 c./s., the 
carrier wave-length was varied step by step within 
the range 215-280 m. so as to include the local gyro- 
frequency, estimated as 1,200 ke./s. (250 m.). The 
receiving station at the Istituto Elettrotecnico 
Nazionale ‘G. Ferraris’, Turin, consisted of a ‘Safar’ 
receiver tuned to Radio Florence II, with its inter- 
mediate-frequency output coupled to an oscillograph. 
The envelope of the oscillograph trace gave a measure 
of the modulation percentage. 

Fig. 1 is typical of a number of graphs that were 
obtained, and shows that, as the frequency was 
varied around the gyromagnetic frequency, so the 
modulation percentage of the received radiation 
decreased to a minimum of less than 40 per cent as 
compared with the 80 per cent of the original trans- 
mission, the whole curve giving the appearance of 
an inverted resonance curve with a minimum near 
the gyrofrequency. It has not been possible, for 
technical reasons, to measure exactly the frequency 
on which the minimum is obtained, and then find 
whether, because of the ionospheric conditions, the 
values are higher or lower than the theoretically 
calculated gyrofrequency. It seems probable that 
the minimum is at the lowest night frequency. 

Measurements were carried out at' the same time 
in Naples to confirm the existence of the phenomenon, 
and similar results were obtained. 

New experiments made in the autumn of 1950 
show that, using a carrier near the gyrofrequency, 
the percentage modulation of the received wave 
decreases according to the increase of modulation 
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Fig. 2. Modulation frequency (c./s.) 


frequency. Fig. 2 shows results of the 
reception at Naples of radiation of 
wave-length 240, 247 and 255 m., 
respectively, all of which were origin- 
ally modulated 80 per cent. 

In both the figures, every point 
is the mean value of many “experi- 
ments. We propose that this phenom- 
enon of a wave, with frequency near 
the gyro-frequency, passing through 
the ionosphere and losing a part of 
its modulation (that is, interacting 
on itself), should be given the name 
of ‘self-interaction’ or, better still, 
‘self-gyrointeraction’. 

More détails of the phenomenon will be given in 
Alta Frequenza, Further experiments are going on. 

I thank Mr. D. Mercogliano and Mr. A. De Cristo- 
faro, the latter of the Italian Radio, for their co-opera- 
tion in taking measurements at the receiver and 
transmitter respectively. I also wish to thank Profs. 
G. C. Vallauri, E. Carlevaro and A. Pinciroli for their 
interest and for the gift of apparatus; Mr. G. 
Castelnuovo, of the Italian broadcasting service for 
collaboration in connexion with the use of Radio 
Florence II; and Mr. Tirinnanzi for the transmissions. 

‘ Mario CuTOLO 

Istituto di Fisica Tecnica, 
Centro Studi di Radiopropagazione 
e Radionavigazione, 
University of Naples. 
Nov. 9. 


Correction of Pupil Aberration in Kellner- 
type Eyepieces 

THE steeply curved surface of the field lens of a 
Kellner-type eyepiece usually introduces considerable 
spherical aberration of the principal rays. Frequently, 
this aberration cannot be corrected elsewhere in the 
system and, in consequence, there is no well-defined 
exit pupil of the instrument. In the case of a visual 
instrument, this pupil aberration may cause variations 
of brightness across the field of view, due to vignetting 
of the image-forming pencils at the observer’s eye 
pupil. It has been found possible to correct the pupil 
aberration in a'Kellner eyepiece by employing an 
aspherical surface on the field lens. 

It might be thought that, if the paths of the 
principal rays are altered by incorporating such an 
aspherical surface, the distortion of the system is 
seriously affected. However, the distortion of the 
image depends only on the angle at which the oblique 
pencils emerge from the system and not on the points 
of intersection of the principal rays with the optical 
axis. On the other hand, the pupil aberration depends 
simply on the longitudinal spherical aberration of the 
principal rays. Reference to the accompanying 
diagram shows that it is, in fact, a simple matter to 
remove the pupil aberration, without affecting the 
distortion, by figuring a field lens. Suppose (a) is the 
eye lens and (6) the field lens, the latter being regarded 
as a thin lens located accurately in the focal plane 
of the eyepiece. If (1) is the original path of a principal 
ray and (2) is its path as a result of figuring on (0), 
it will be obvious that, since (6) must be at the focus 
of (a), the two rays, if present together, would emerge 
from (a) parallel to each other, although they would 
intersect the optical axis at different points. In the 
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se. te Tricresy phosphate sebacic alkyd 4 
Viscosity Viscosity | Viscosity 
- 1 | Tempera- (centi- | Tempera-| (centi- | Tempera-| (cent 
=, | ture (°C.) | poises) | ture (°C.) | poises) | ture (°C.) | poise 
-4 |1,70 | -5 | 1,290 5 | 859,000, 
WA —30 640 0 655 15 310.000 
—20 204 10 216 25 133,000 
—10 134 20 94-8 35 64,110 
66-0 30 48-0 45 32,200 
10 28-0 55 18,800 
20 24-1 18-1 65 
(6) 30 16-7 | 125 | 6.190 
| 40 11-9 70 9-13 90 4,710 
4 50 | 883; 80 | 6-04 
| 8] 
case of a Kellner eyepiece, the field lens is not exactly 80 4-25 
in the focal plane ; but it is sufficiently close to permit 90 3°50 
100 2-93 
one to figure the field lens and leave the distortion 10 303 | 
substantially unaffected. 
It was found that satisfactory correction of the 140 1-63 
150 1-45 | 


pupil aberration could be obtained by making the 
_ steeply curved surface of the field lens a hyperboloid 

of revolution. Such a surface also introduces astig- 
matism of the desired sign. In addition, a slight 
departure from the plano-convex form was found 
advantageous. Kellner eyepieces of this type have 
been designed which are very well corrected in the 
tangential section over a field of 54°. 

This investigation was included in work approved 
by the University of London for the Ph.D. degree. 
I wish to thank Prof. L. C. Martin, under whose 
supervision the work was carried out ; also I wish to 
thank the British Scientific Instrument Research 
Association for financial assistance. 

R. 5. LonGHurRst 
Technical Optics Section, 
Imperial College of Science and Technology, 
London, 8.W.7. Oct. 23. 


Viscosity - Temperature Dependence 


WHILE it is agreed with Dr. A. V. Brancker' that 
existing methods of representing viscosity - tempera- 
ture data are not entirely satisfactory, the equation 
he proposes does not fit data accumulated here on 
the viscosity of liquids used as plasticizers, etc. 

Dr. Brancker’s equation (2), 


Q-§ 


can be written : 


which is a linear equation in 1/7 (fluidity) and 1/7. 

The table shows a number of measurements of 
viscosity and temperature, on three liquids, made 
in these laboratories. If 1/y is plotted against 1/7’ 
from these results, it will be seen that the points do 
not fall on a straight line (see graph). On the other 
hand, if the same results are plotted as y against 
7/1’, approximately straight lines are obtained, which 
deviate only near the origin. Since mathematically 
the two equations represent the same relation, some 
explanation is called for, and this is to be found in 
the actual numerical magnitudes of the data. 

One of the difficulties encountered in representing 
viscosity — temperature relationships graphically has 
always been the enormous range of magnitudes in 
the actual numerical values which viscosity can 
assume in many liquids. Any linear scale on the 
graph covers only a small range, with the majority of 


the points crowded together near the x-axis. Dr. 


Brancker’s equation (2a) : 


a 
n= 


accentuates this, since, as the numerical values of 


viscosity increase (with falling temperature), tliey 
are divided by diminishing values of 7’, thus ‘opening 
out the scale’ still further; and the result is that 
points over a narrow range of viscosity are ‘stretclied 
out’ in the direction of the z-axis, while the bulk of 
the points are either off the graph entirely or crowded 
together near the origin. It will be observed that the 
graph shown by Dr. Brancker covers a range of mag: 
nitudes of viscosity of 1 to 6, yet most of the organic 
esters and other liquids studied here can have a 
range of values of 1 to 1,000 or more (within a 
temperature range of —50° to 150°C.). 

Thus, by plotting y against 7/7’, one is plotting a 
quantity with a numerical variation of 10° against 
itself multiplied by a factor (1/7’) varying by only 
0-5 over the same range (— 50 to 150° C.). Obviously, 
for any liquids in the same small temperature-range, 


400} 


10* x 1/y ( in centipoises) 


= 


23 25 27 29 31 33 35 37 3¢ 
10* x 1/7 

Curve 1, tricresyl phosphate ; curve 2, di-2-ethylhexy! sebacate ; 

curve 3, castor oil-modified sebacic alkyd. In order to represent 

No. 3 on the same graph, its values on the vertical axis have been 

multiplied by 10* 
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only minor deviations from the line » = 7 will occur. 
Plotting 1/7 against 1/7 clearly shows that the experi- 
mental data obtained here do not fit the equation 
prop: by Dr. A. V. Brancker. 
IT. WILLIaAMson 
The Geigy Co., Ltd., 
Physical Laboratory, Tenax Road, 
Manchester 17. Dec. 21. 
‘Nature, 166, 905 (1950). 


Temporary Reduction of Viscosity of 
Liquids at High Rates of Shear 


In view of a recent statement! “that solutions of 
macromolecular substances may show an anomalous 
fall in the coefficient of viscosity at high rates of 
shear’, it is emphasized once again* that, at suffi- 
ciently high rates of shear, any liquid consisting of 
elongated molecules must be expected to exhibit a 
decrease of the coefficient of viscosity with increasing 
rate of shear. This means that there is only a quantita- 
tive, but no qualitative, difference between the de- 
pendence of viscosity on rate of shear of so-called 
Newtonian liquids and that of solutions of macro- 
molecular substances. Grunberg and Nissan* estim- 
ated that at a rate of shear of about 10° sec.“' 
pentane might begin to show an appreciable reduction 
of viscosity, and Bondi‘ predicted that temporary 
reductions of visebsity would become apparent for 
shearing stresses of more than 10° dynes/cm.* for 
straight hydrocarbon chains with molecular weights 
of 500 and more.. In addition to our own previous 
results on castor oil and straight mineral oils*, experi- 
inental evidence is now presented to prove that a 
chemically defined liquid, such as tetradecane, suffers 
an appreciable fall of its coefficient of viscosity over 
a range of rates of shear extending to about 350,000 
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sec. 
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400 
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Temporary reduction of viscosity of tetradecane at four 
temperatures 
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The experimental difficulty mentioned by Ward, 
Neale and Bilton’ of keeping the temperature con- 
stant at high rates of shear is avoided by the use of a 
jet viscometer* (enclosed in a temperature jacket 
to enable one to vary the temperature at which the 
measurements are taken), where even at the highest 
rate of shear the total pressure-volume eriergy con- 
verted into heat would produce a rise in temperature 
of the liquid of only 0-05° C. *, and this temperature 
rise is constant over the entire cross-section of the 
short capillary. 

The accompanying diagram and Table 1 show 
results with tetradecane at four temperatures. In 
the diagram, the corrected value of the product of 
the given pressure difference p (in cm. mercury) 
along the short capillary (of radius r) by the time 
t of efflux of a given volume V of liquid is plotted 
against the rate of shear calculated from Poiseuille’s 


equation, that is, 
r 


Table 1. TEMPORARY REDUCTION OF VISCOSITY OF TETRADECANE 


Percentage 


Low rate of Rate of | 
Temperature | shear viscosity shear | temporary | 
ec) (poises) | (see.~4) | viscosity reduction 
6-5 | 32 263,000 28-1 
13-0 2-712 « 1077 369,800 25-6 
20-0 | 2-322 x 107 281,800 | 23-6 
35°3 1-811 « 107% 223,800 3 


24° _ 


Owing to the comparatively low viscosity of tetra- 
decane, the present results include the theoretical 
kinetic energy correction modified by an empirical 
factor based on Schiller and Kirsten’s’ l/2r = 0-029 R 
criterion (R = Reynolds’s number) for the minimum 
length of tube, in order that Poiseuille’s equation 
may be applied, as outlined elsewhere’. 


Table 2. TEMPORARY VISCOSITY REDUCTION OF VARIOUS OTIS 
Percentage 
Temper- | Low rate of Rate of temporary | 
Material ature shear viscosity! shear viscosity | 
(poises) (sec.~') reduction | 
Castor oil 100-1 | 21-8 x10 | 234,700 | 244 | 
Medicinal | 
liquid paraffi 56-1 28-6 x 107* | 182,300 17°71 
A 3v trans- | 
former oil 20-0 21 x 107% | 228,000 18-0 
Straight min- 100-0 | 14-4 x 1078 | 282000 | 
eraloil“G" | 75-0 37-7 x | 146,000 | 14-7 
Light mineral | | | i 
oil “A” 13-6 | 5-59 x 107 134,900 | 20-6 } 


Since the results with tetradecane are similar to 
those obtained with a variety of oils free from macro- 
molecular additions (Table 2), it is clear that tem- 
porary viscosity reductions can be obtained with any 
type of liquid, including the so-called Newtonian 
liquids. High rates of shear are better defined with 
the jet viscometer® than with a rotational viscometer, 
where eccentricity and vibrations have a disturbing 
influence. 

W. J. Morris 
R. ScHNURMANN 
Physics Department, 
Manchester Oil Refinery, Ltd., 
Manchester. Dec. 4. 
: wee F. H., Neale, S. M., and Bilton, N. F., Nature, 166, 905 
*Schnurmann, R., and Morris, W. J., “Principles of Rheological 
Measurement”, 208 (London, 1946). 
* Grunberg, L., and Nissan, A. H., Nature, 156, 241 (1945). 
* Bondi, A., J. App. Phys., 16, 539 (1945). 
* Schnurmann, R., Proc. Int. Rheol. Congr. Holland, 1948, Pt. 2, 142. 
* Morris, W. J., and Schnurmann, R., Rev. Sci. Instr., 17, 17 (1946). 
’ Schiller, L., and Kirsten, H., Phys. Z., 22, 523 (1921). 


* Morris, W. J., “Jet Viscometers for High Rates of Shear’, M.Sc. 
Thesis (Manchester, 1948). 
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Spectrum of Atmospheric Turbulence 


Dr. E. C. 8. MEGAw' opens his valuable contribution 
to this subject with a challenging remark. He says, 
“knowledge of the average properties of turbulence 
in the free atmosphere is almost totally lacking’’. 
Actually, so many meteorologists have published 
observations that it would be impossible here to 
give an adequate list of them. As long ago as 1926, 
I summarized the available facts in the statement 
that the diffusivity for neighbours is roughly pro- 
portional to the four-thirds power of their separation*. 
That was an empirical induction from observations : 
the accompanying theory was an aid to description, 
and did not use any dynamical hypothesis. The 
separations ranged from 10* cm. (Defant*) to 30 cm. 
(Richardson‘). The theory afterwards started by 
Kolmogoroff to which Dr. Megaw refers is an inde- 
pendent and fascinating intellectual creation, based 
on energy and the theory of physical dimensions. 
Recently, Batchelor® has related it to the aforesaid 
summary of observations. The behaviour of sea 
water is, strange to say, also relevant*. These 
objections to Dr. Megaw’s opening paragraph do not 
in the least detract from the merit of the rest of his 
publication. 

Lewis F. RICHARDSON 

Hillside House, 

Kilmun, Argyll. 

Jan. 14. 
‘Megaw, E. C. S., Nature, 166, 1100 (1950). 
* Richardson, L. F., Proce. Roy. Soe., A, 110, 709 (1926). 
* Defant, A., Wien Akad. Sitzd., Ila, 130, 401 (1921). 
* Richardson, L. F., Beitrdige z. Phys. d. Freien Atm. Hergesell 

schrift, 25 (1929). 

* Batchelor, G. K., Quart. J. Roy. Met. Soc., 76, 133 (1950). 
* Richardson, L. F., and Stommel, H., J. Met., 5, 238 (1948). 

Tue remark which Dr. Richardson criticizes was 
not made without some consideration of the con- 
tributions and views of the many meteorologists to 
whom he refers; and I believe a number of them 
would not dispute its rough justice. I admit, however, 
that I did not, at a first reading, properly appreciate 
the significance of Dr. Richardson’s empirical dis- 
covery! twenty-five years ago of the four-thirds-power 
law of ‘diffusivity for neighbours’. Had its equiv- 
alence to a statement about the correlation between 
velocity differences and so about the spectrum of 
turbulence—which was, in fact, noted by Obukhoff? 
and by von Weizsaécker* in their original contribu- 
tions to the similarity theory—been generally recog- 
nized at an earlier date, this discovery would doubt- 
less have found the place in standard works on 
meteorology which it deserves. 

The inclusion, in the observations from which Dr. 
Richardson' made his deduction, of a point corre- 
sponding to diffusion by purely molecular viscosity 
may have helped to obscure the issue. At the opposite 
end of the spectrum, the apparent consistency of 
Defant’s figures for cyclonic circulation with a rela- 
tionship which now finds support in a theory based 
on a postulate of spherical isotropy is a surprising 
result. It reinforces my conclusion that we still have 
much to learn about the large-eddy end, ‘at least, 
of the spectrum of atmospheric turbulence. 

E. C. 8. Mecaw 
Royal Naval Scientific Service. 
Jan. 18. 
* Richardson, L. F., Proe. Roy. Soc., A, 110, 709 (1926). 
* Obukhoff, A. M., Bull. Acad. Sci. U.S.S.R. (Geog. and Geophys.), 
Nos. 4—5, 453 (1941). 
* Von Weizsiicker. C. F., Z. Phys., 124, 614 (1948). 
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Combined Effects of X-Rays and Tempera. 
ture on Mitosis 

BROADLY speaking, the visible effects of ionizing 

radiations on the nucleus are of two kinds : first, the 


breakage of the chromosomes at sensitive phases of 


the nuclear cycle ; secondly, the ‘primary’ effect of 
irradiation (stickiness), which may be typified as a 
condition showing fluidity of chromosome outline, 
internal vacuolation and adhesion of sister chrom. 
atids at anaphase. In Trillium root-tips, with a dose 
of 90 r. X-rays and at 20° C., its onset would precede 
that of the chromosome breaks, appearing at four to 
five hours after irradiation. The onset, intensity and 
spread of both effects is subject to the kind of ioniza. 
tion, the dose and environmental factors’. 

Recent experiments have proved enlightening on 
these questions. These experiments were designed 
to test whether normally charged heterochromatin 
cold-starved of deoxyribose nucleic acid could be 
directly broken at metaphase by X-rays. For this 
purpose plants of Trillium grandiflorum were chilled 
at 0-3° C. for three days prior to irradiation of the 
root-tips. A dose of 90 r. was used, and during 
irradiation the plants (with washed roots) were 
brought to 20° C. and kept at this temperature after. 
wards. Fixations were then made ; some immediately, 
and others at half-hourly intervals terminating at 
7 hr., followed by a final fixation after 24 hr. 
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X-irradiation (90 r.) 


Diagram illustrating the effect of temperature and X-rays on 

the speed of mitosis. Duration of starved heterochromatin shown 

by broken line; +++ +, cells which have been submitted t 
X-irradiation at times marked 


The single and combined effects of temperature 
and X-rays on the speed ofmitosis are illustrated in the 
accompanying graph. It will be seen that, at the dose 
employed, X-rays speed up mitosis’. On the other 
hand, low temperature slows it down by prolonging 
prophase ; consequently, in Trillium root-tips it piles 
up metaphases all showing the nucleic acid — starved 
heterochromatin condition’. In spite of the opposite 
individual effect of cold and X-rays, when combined 
their effects are supplementary: they slow down 
mitosis still further, or indeed may suppress it'. 

The suppressing effect is complete when irradiation 
takes place during the cold treatment. It is marked 
even when irradiation is postponed until the end of 
the treatment. This is shown by the fact that all the 
fixations of the irradiated samples show starvation 
up to 7 hr. after treatment. The fixation made at 
24 hr. shows a new wave of oncoming mitoses, detect- 
able by a reduced starvation of the heterochromatin 
at metaphase. Without irradiation, this would 
happen at 3-4 hr. at the same temperature, 20° C. 
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The design of the experiment shows up a second 
feature of the action of X-rays; namely, that of 
chromosome stickiness. In the above combined experi- 
ments, the condition was non-existent in all the fixa- 
tions made. It thus seems confirmed that stickiness 
owes its causation to an effect on the prophase ; 
possibly, as we have suggested, by the superimposing 
of unpolymerized deoxyribose nucleic acid on the 
chromosome thread at this stage—probably early 
prophase, since sister reunion of unbroken ends 
coincides with stickiness’. 

Finally, there was no breakage in the deoxyribose 
nucleic acid — starved heterochromatin following irra- 
diation with X-rays of what must have been meta- 


phase chromosomes. This would seem to indicate - 


that it is not deoxyribose nucleic acid which prevents 
the breakage of the charged heterochromatin in 
the resting stage, or prevents the direct breakage 
of charged metaphase chromosomes. 
L. F. La Cour 
John Innes Horticultural Institution, 
Bayfordbury, I! ortford, Herts. 


Nov. 29. 
' Darlington, C. D., and La Cour, L. F., J. poy Genet., 46, 180 (1945). 
* Darlington. C. D.. and La Cour. L. F.. J. ., 40, 185 (1940). 


Penetration of the Insect Cuticle by 
Isomers of Benzene Hexachloride 


Ly the course of work on the penetration of benzene 
hexachloride through the insect integument, grain 
weevils (Sitophilus granarius) have been exposed to 
filter papers impregnated with pure isomers of 
benzene hexachloride, and the amount taken up by 
the weevils determined by a micro-colorimetric 
method capable of estimating amounts of 10-500 ugm. 

The benzene hexachloride was determined as two 
fractions, an ‘outside’ fraction obtained by washing 
the insects with cold methanol, and an ‘inside’ 
fraction obtained by decomposing the methanol- 
washed insects with nitric acid and steam distilling 
out the benzene hexachloride so liberated. 

It was expected that the methanol washing would 
remove superficial benzene hexachloride from insects, 
and that the ‘outside’ figures for recovered benzene 
hexachloride would be much the same for the four 
isomers, a, B, y and 8. The results given in the 
accompanying table show that this is not the case. 
The amounts of the four isomers recovered by 
methanol washings follow closely the order of their 
solubilities in certain solvents, notably hydrocarbons, 
esters and ether. It appears probable, therefore, 
that the initial stage in the pick-up of insecticide by 
the insect was solution in an outer layer, possibly the 
outer waxy layer of the epicuticle. Wigglesworth’ 
and Beament* have described this waxy layer, and 
Beament has given a method for estimating its 
amount. We have estimated the amount of the 
waxy layer in the grain weevil, following closely 
the technique described by Beament, and find a 
figure of 6-9 x 10-* gm. per gm. of grain weevils. 
In the table, the maximum amounts of each isomer 
found ‘outside’ (after 7-12 hr. exposure) aré expressed 
as ‘solubilities’ in gm. per 100 gm. on the assumption 
that they are dissolved in the amount of wax found. 
It will be seen that the figures bear a striking similarity 
to the solubilities. of the isomers in a Grade 5 
petroleum. This result is of interest in connexion 
with the findings of Bergmann* and others that the 
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PENETRATION OF ISOMERS OF BENZENE HEXACHLORIDE INTO GRAIN 
WEEVILS , 


Amount {ygm. found Isomer 
after 7-12 hr of ter paper 
at 11 at 11 /em.* a | B 
| ‘Outside’ (cold methanol wash) 2s 1s 60 102 
‘Inside’ (decomposed by nitric acid 
and steam distilled) 4 4 43 8 
‘Solubility’ of isomer in wax of epi- 
cuticle (gm./100 gm. solvent) 1-7 | 0-4 8-7 14°8 
Solubility in high-boili 
oil (B.R. 90% > 320° on. 
gm. solvent) 15 | 0-7 5-2 13-4 


wax layer of the epicuticle is a mixture of paraffins 
and long-chain esters. 

Another interesting outcome of the work is that 
the ‘inside’ determinations show much greater pene- 
tration by y-benzene hexachloride than by any of 
the other three isomers during the first twelve hours 
of exposure (see table). This is at variance with the 
conclusions, drawn by Dresden and Krijgsman‘ from 
their injection experiments, that structural differences 
between the isomers are concerned only with toxicity 
at the site of action and do not affect penetration. 

We are indebted to Mr. H. K. Southern and Mr. 
A. Williams for the micro-colorimetric method which 
formed the basis of this work. 

A full account is being published elsewhere. 

G. ARMSTRONG 
F. R. BrapBury 
H. STANDEN 
Research Department, 
Imperial Chemical Industries, Ltd., 
General Chemicals Division, 
Widnes. Oct. 19. 

* Wigglesworth, V. B., J. Exp. Biol., 21, 97 (1945). 

* Beament, J. W. L., J. Exp. Biol., 21, 115 (1945). 

* Bergmann, W., Ent. Soc. Amer., 31, 315 (1938). 

* Dresden, O., and Krijgsman, B. J., Bull. Ent. Res., 38, 575 (1948). 


Toxicity of Penicillin to Guinea Pigs 

Ir has been reported! that guinea pigs dosed with 
penicillin were more susceptible to experimental 
tuberculosis than were undosed controls. It has since 
been shown that penicillin per se is toxic to guinea 
pigs, and that this accounted for the earlier deaths in 
groups treated with penicillin’. 

The work now being reported confirms the toxicity 
of amorphous coloured penicillin.. A daily intra- 
muscular dose of 20,000 units in aqueous solution for 
ten days resulted in the death of thirteen out of 
twenty guinea pigs in three to ten days. Pure 
crystalline penicillin given in the same dose and for 
the same duratign resulted in the death of fifteen 
out of twenty. 

It has further shown that both amorphous coloured 
and crystalline penicillin, in the same dose and dura- 
tion as above, but previously inactivated by peni- 
cillinase, caused no deaths in forty treated guinea 
pigs. A single dose of 20,000 units of amorphous 
coloured penicillin given at the same time as 2 c.c. 
of penicillinase intramuscularly in different thighs 
caused six deaths in ten animals so treated. 

Smaller doses, for example, a single dose of 20,000 
units of crystalline penicillin, resulted in the death 
of nine out of twenty guinea pigs in from three to six 
days, and five daily doses of 1,000 units of amorphous 
coloured penicillin killed six out of twenty guinea 
pigs in from three to six days. 

There were no deaths in control undosed animals 
over the period of observation. 
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Penicillin estimations were carried out on blood 
samples of twelve guinea pigs which had survived 
treatment with penicillin three weeks previously, 
and on twelve which had not been previously dosed, 
at one hour after an intramuscular dose of 20,000 
units. There was no significant difference in the 
average levels of the two groups, these being 0-6 and 
0-5 units respectively. The levels at three hours after 
inoculation had fallen to zero in all but six animals, 
which had a level of 0-15 units or less. These levels 
were unexpectedly low. Blood from guinea pigs 
injected four hours previously with penicillin was not 
toxic for normal guinea pigs in subcutaneous doses 
of 5-10 c.c. 


P. Stuart 
G. SLAVIN 
Veterinary Laboratory, 
New Haw, 
Weybridge, Surrey. 
Oct. 17. 
* Riviére, C., Thely, M., and Gauton, G., C.R. Acad. Sci., Paris, 244, 
1856 (1947), 


* Hauduroy, P., and Rosset, W., Ann. Inst. Pasteur., 75, 67 (1948). 


Genetic Variability and Artificial 
Insemination 


In Nature of November 11, 8S. L. Rabasa' dis- 
eusses the reduction in genetic variability which 
ean take place in a population bred by artificial 
insemination. The problem he raises is not peculiar 
to populations bred in this way, but is a general one 
which must be faced in any population in which the 
parents of later generations are selected out of the 
whole number of adults available. The reduction in 
genetic variability resulting from using only a small 
number of animals as parents, and the loss of vigour 
which usually accompanies the unavoidable inbreed- 
ing, has to be weighed against the benefits resulting 
from the genetic superiority of the parents selected— 
@ genetic superiority which can be increased only if 
the selected fraction is allowed to decrease. Artificial 
insemination makes it possible to have a smaller 
ratio of parents to non-parents but otherwise leaves 
the situation unchanged. 

Of course, this problem arises in closed populations 
only. In most countries at the present time the 
artificial insemination system is an appendage of 
normal pedigree breeding, and the bulls at artificial 
insemination stations are renewed each generation 
from the pedigree herds. It is the practice of the 
pedigree breeders which determines the genetic 
structure of the breeds, not the practice of the 
artificial insemination centres. However, when the 
great potentialities of the artificial insemination 
system as a method of constructive breeding are fuliy 
used, the problem will assume considerable import- 
ance. 

The loss of genetic variation in small populations 
has been discussed extensively by Wright*, who has 
shown that in a closed population with M males 
and F females between which mating is at random, 
the fraction of genetic variance lost per generation is 
aa + oF’ As F is usually very much greater than 
M, the most important factor is, not the male-female 
ratio, but the actual number of males used in the 
population. It follows that the decline in variability 
is?quite slow, even when the number of bulls is very 
small. Thus, a closed population, using two bulls at a 
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time, would take at least eleven generations to halve 
the genetic variance. Fr more serious, in the early 
stages at any rate, is the decline in vigour which hag 
been found to accompany the unavoidable rise in 
inbreeding. Experiments in dairy cattle are not 
sufficiently extensive to determine the exact rate of 
decline in yield or the extent to which it is an in. 
variable accompaniment of inbreeding ; but present 
indications are that a rise of 0-10 in the inbreeding 
coefficient is accompanied by a decline in vigour 
leading to a reduction of 2 per cent in milk yield. 
Although there is a definite danger to be 
faced in increasing the intensity of selection through 
the use of artificial insemination, it is one which can 
be overcome by taking the appropriate steps. If a 
breed is divided into several sub-units, each centred 
on its own artificial insemination system, and if there 
is a small amount of controlled migration between 
centres, the danger, both of inbreeding and loss of 
variability, can be overcome. A fuller discussion 
of this problem can be found in a paper by Wright* 
and a discussion with particular reference to dairy 
cattle in an article by Rendel and Robertson‘. 
J. M. RENDEL 
A. ROBERTSON 
Animal Breeding and 

Genetics Research Organization, 

Institute of Animal Genetics, 

Edinburgh 9. 
Nov. 30. 

* Rabasa, S. L., Nature, 166, 821 (1950). 
* Wright, S., Genetics, 16, 97 (1931). 


e Wright, 5. Bese. 32nd Ann. Meeting, Amer. Soc. Anima) Production, 
8 (1939). 


* Rendel, J. M., and Robertson, A., Scot, Agric., 30, 79 (1950). 


Ir has been stated by Rabasa' that in order to 
avoid inbreeding and the loss of genetic variability, 
artificial insemination should be used for a few 
generations only. It should be pointed out that 
much of his reasoning would already apply in most 
pure. breeds of livestock, where Lush* has demon- 
strated for cattle, horses, pigs and sheep that, because 
of inbreeding, the number of males actually used is 
only equivalent to about twenty or thirty with equal 
chances of parenthood, though, of course, the census 
number is far larger. For example, from a study* of 
the Shorthorn breed in Britain, the rate of increase 
in the level of inbreeding at the time of the study 
(1925) would correspond to an effective number of 
twenty-one bulls. 

In spite of these small effective numbers, the level 
and rate of increase of inbreeding in these breeds are 
not high, and it should be possible while using 
artificial insemination in commercial herds to keep 
inbreeding permanently down to a ‘safe’ level. 
Robertson and Rendel* have discussed progeny- 
testing with artificial insemination in dairy cattle as 
being the most promising method of improvement 
in Great Britain. 

G. M. Wricat 
Applied Mathematics Laboratory, 
Crop Research Division, 
Department of Scientific and Industrial Research, 
Christchurch, New Zealand. 
Jan. 18. 


" Rabasa, 8S. L., Nature, 166, 821 (1950). 

* Lush, J. L., Amer. Nat., 80, 318 (1946). 

* Wright, Sewall and McPhee, H. C., J. Agric. Res., 31, 377 (1925). 
* Robertson, A., and Rendel, J. M., J. Genet., 50, 21 (1950). 
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Toxicity of Cstrogens 


DurRinG the course of investigations on the effect 
of the various cestrogenic hormones on the reticulo- 
endothelial system, it was noted that many animals 
showed toxic effects. The relative toxicity of the 
various cestrogens was therefore investigated. Such 
toxic effects of natural and synthetic astrogens have 
been studied in various laboratory animals by many 
workers'~?, who noted hepatic and renal damage and 
anaplastic anemia in animals treated with large 
daily doses of cestrogens. Castrodale et al.‘ observed 
in dogs some fatty degeneration and central necrosis 
in the liver, and MacBryde et al.’ noted that the 
changes in the liver parenchyma were not widespread 
and consisted of fatty and hydropic degenerations, 
which were produced equally by all cesgrogens used 
(estrone, oestradiol benzoate, and diethylstilbcestrol 
dipropionate). 

Seventy-nine double-ovariectomized mature guinea 
pigs were used in the present investigations. Six 
animals received only injections of Trypan Blue sub- 
cutaneously, the strength of Trypan Blue used being 
a | per cent solution in distilled water and the dosage 
for each injection being calculated on the basis of 
0-8 c.c. of the dye solution per 100 gm. body-weight. 
The remainder of the animals were divided into six 
groups, each of which received a different type of 
wstrogen. treatment and also injections of Trypan 
Blue. Both natural and synthetic cestrogens (cestra- 
diol benzoate, cestrone, stilboestrol and stilbcestrol 
dipropionate, «a-di(p-ethoxyphenyl)-8 phenyl-bromo- 
ethylene, and diencestrol, given intramuscularly or 
by. mouth) were used in daily doses of 0-1-5 mgm. 
for six days. To ensure reliable comparison, all the 
animals were killed on what would have been the 
fifteenth day of the cestrous cycle had the .ovaries 
been present. 

The following conclusions have been reached. 
Trypan Blue by itself has a definite toxic effect, as 
shown in the control animals by loss of weight, 
apathetic appearance and decrease in activity. This 
toxicity of Trypan Blue has been observed by many 
workers, including Downey*, Priselkov® and Nicol’®. 

The combined toxicity of Trypan Blue and 
vestrogens is more than that of either alone. 

Synthetic cestrogens (stilbcestrol, diencestrol and 
x2-di(p-ethoxyphenyl)-8 phenyl-bromo-ethylene) are 
more toxic than the naturally occurring cestrogens 
(estrone and cestradiol benzoate), and this is in 
agreement with the observations of Selye'. 

In a daily dose of 0-1 mgm. of the natural cestro- 
gens, cestrone was more toxic than cestradiol benzoate. 
Further, the latter .was more toxic in a dose of 
1-0 mgm. per day than one of 0-1 or 0-5 mgm. 

Stilboestrol was the most toxic cestrogen used, and 
was more toxic by mouth than by intramuscular 
injection. 

A combination of two synthetic oestrogens given 
by mouth (5-0 mgm. diencestrol daily for three days 
followed by 5-0 mgm. stilbostrol dipropionate daily 
for three days) proved to be less toxic than either of 
them alone, and it is suggested that certain combina- 
tions of cestrogens of different chemical structure, but 
of related pharmacological action, diminish the 
individual toxicity of each. 

Ethyl lactate used as a solvent instead of arachis 
oil may possibly reduce the toxicity of diencestrol 
by mouth. 

It was found that the synthetic cestrogens were 
more toxic in small than in large daily doses. In the 
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animals’ treated with stilbcestrol, the mortality was 
higher in those which received a daily dose of 0-1 mgm. 
than in those which received a daily dose of 1-0- 
5-0 mgm. A similar result was found in the aa-di- 
(p-ethoxyphenyl)-8 phenyl-bromo-ethylene group, 
in which animals given 1-0 mgm. daily showed 
a higher mortality-rate than those which received 
2-0 mgm. daily. In the dienwstrol group, animals 
which received a daily dose of 0-1 mgm. showed 
a much higher mortality than those which re- 
ceived a daily dose of 1-0 mgm. or 3-0 mgm. It : 
may be that resistance to the toxic action of cestro- ; 
gens can be acquired by overdosage. Adaptation to 
cestrogen overdosage has been shown by Selye™ by 
studying the effect on body-growth and weight. 

(Estrogenic hormones reduce the body-weight™ of 
double-ovariectomized guinea pigs, and synthetic 
cestrogens are more powerful in this respect than 
natural cestrogens. The loss of weight was in most 
instances directly proportional to the duration of a 
cestrogen treatment. 

Microscopic examination of the liver showed a peri- 
nuclear vacuolation of the liver cells in most of the 
animals which received a large daily dose of cestrogen, 
especially in those which died at the end of the 
course of treatment. 


T. Nico. 
I. D. Hetwy 
Department of Anatomy, 
King’s College, 
London, W.C.2. 
Oct. 10. 


' Selye, H., Canad. Med. Assoc. J., 41, 48 (1939). 

* Huf, E., Klin. Wehschr., 19, 915 (1940). 

* Tyslowitz, R., and Dingemanse, E., Endocrin., 29, 817 (1941). 

* Castrodale, D., Bierbaum, O., Helwig, E. B., and MacBryde, C. M., 
Endocrin., 29, 363 

* Russell, H. K., , Matthews, C. S., Schwabe, E. L., and . 
Emery, F. E., 28, 897 (1941). 

* Haam, E., Hammel, M. A., Rardin, T. E., and Schoene, R. N., , 
Endoerin., 28, 263 (1941). 

a, C. M., Castrodale Helwig, E. B., and Bierbaum, O., 

. Med: Assoc., 118, (1942). 

Anat. Rec., 15, 103 (1918). 

* Priselkov, M. M.,. J. Biol. Méd. Exzpér. U.S.S.R., 13, 5 (1929). 

'® Nicol, T., Trans. Roy. Soc. Edin., 58, 449 (1935). 

" Selye, H., Amer. J. Physiol., 130, 358 (1940). 


Enzymatic Inactivation of the Pigment 
Hormone of the Crustacean Sinus Gland a 
SEVERAL investigators have reported a dispersion = 
of the concentrated red and yellow pigments in light- : ‘a 


adapted species of Leander by injecting various tissue 
extracts. Panouse' brought about a weak and slow 
dispersion by injecting extracts of “‘connectifs cérébro- 
cesophagiens”’, an effect that was considered not to 
be hormonal. Sunesson*? announced, similar results 
when extracts from the head of the isopod Idothea 
neglecta were used ; but only one type of the chromato- 
phores reacted.in this way. Repeating these experi- 
ments, Carstam and Sunesson* confirmed Sunesson’s 
statement ; but when extracts of the caudal segments 
were injected, the pigments of both types of chromato- 
phores were clearly dispersed. The pigment move- 
ment, however, was different from the hormonally 
regulated pigment concentration in being slower, and 
a maximal effect was never obtained even if con- 
centrated extracts were used. 

To explain these investigations one was led to 
accept the existence of a pigment-dispersing factor. 
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This factor, if not a dispersing hormone, might be 
an inhibiting or destroying substance acting on the 
concentrating hormone present around the chromato- 
phores. Consequently, some in vitro experiments 
were carried out in order to study the effect of 
extracts of hypodermis on the pigment-activating 
hormone in Leander adspersus. An extract, free from 
other tissues, could easily be prepared from the 
lateral parts of the carapace. This was incubated 
together with a concentrated hormone solution and 
resulted in total inactivation of the latter after 3 hr. 
at 18°. The extract of hypodermis caused dispersion 
of the red and yellow pigments when injected into 
light-adapted Leander adspersus. 

The hormone-inactivating substance can be ex- 
tracted from the hypodermis of other crustaceans— 
Cancer pagurus, Homarus vulgaris and Idothea 
neglecta—and in large amounts from the hepato- 
pancreas of crustaceans and gastropods. Extracts 
of the liver of guinea pigs also have a strong hormone- 
inactivating effect. The substance is destroyed by 
boiling for 5 min., the activity is reduced to 50 per 
cent after 10 min. at 80° and to 25 per cent after 
15 min. at 56°. The activity is proportional to the 
concentration and to the time of action on the 
hormone. Thus the hormone-inactivating substance 
seems to be an enzyme. 

Some enzymes at present available have been tested 
on the pigment-activating hormone. Horseradish 
peroxidase, catalase, polyphenol oxidase, trypsin and 
pepsin, all highly purified preparations, and extracts 
of the ink-sac of Eledone, were all without effect. 
No inhibitor has been found as yet; neither 0-01 M 
monoiodoacetic acid, 0-01 M sodium fluoride, 0-02 M 
potassium cyanide, hydrogen sulphide nor hydrogen 
peroxide interfered with inactivation. 

Crab liver can be treated with cold acetone and 
dried, and crab-liver extract can be dialysed without 
loss of activity. The enzyme is precipitated by 
50 per cent saturation with ammonium sulphate. 
An inactivating enzyme may play a physiological 
part in colour change, permitting a more rapid 
assumption of the dark-adapted state. The discovery 
of the enzyme explains many contradictory results in 
experimental work on crustacean colour-change. 

Sven Px. CaRsTaM 
Department of Women’s Diseases, 
Karolinska Sjukhuset, 
Stockholm. 
Oct. 12. 

* Ann, Inst. Océan,, 23 (1946). 
*Lunds Universitets Arsskrift, N.F., 43, No. 5 (1947). 
* Kungl. Fysiografiska Sdllskapets i Lund Férhandl., 19, No. 11 (1949). 


Restitution of Plasma Sodium by the ‘Gluco- 
corticosteroid’ Compound E in Adrenalecto- 
mized Rats 


In biological assays, preference is usually given to 
methods which reveal most specifically the differences 
of action of chemically related compounds. This 
procedure is justified whenever the aim of an experi- 
ment is the identification or quantitative estimation 
of different agents. However, it involves the serious 
risk that divergent aspects are over-emphasized and 
regarded as the essential features of the respective 
agents, whereas the points of similarity are overlooked. 

It is chiefly upon this one-sided choice of methods 
that the usual differentiation of ‘mineralocorticoids’ 
and ‘glucocorticoids’ among the adrenal cortical 
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hormones is based. According to this nomenclature, 
the hormones of the cortex are divided into two grv ups 
showing entirely different actions, the 11-deoxyeorti. 
coids being restricted to the domain of water and 
salts, the 1l-oxygenated compounds acting pre ‘er. 
ably or even exclusively on the organic metabolism, 
11-Dehydro-17-hydroxycorticosterone (compound £), 
for example, is said to show little if any sodium. 
retaining action’, or even to promote sodium ex. 
cretion*. Deoxycorticosterone, on the other hand, 
a representative of the ‘mineralocorticoids’, is said 
to be incapable of promoting carbohydrate mcta. 
bolism. 

In contrast to this, Verzér* claims one basic function 
common to all cortical steroids. According to his 
conception, the apparent divergencies are exclusively 
a question of the respective speeds of action. By 
considering the time factor, it has been demonstrated 
that the ‘glucocorticoid’ action of deoxycorticoster ne 
may be as potent as that of the 11-oxycorticoids*. 

On the other hand, there are practically no publica. 
tions dealing with the ‘mineralocorticoid’ action in 
the same way. In a previous paper*, the sodium. 
retaining action of compound FE has been compared 
with that of deoxycorticosterone.. The sodium con. 
centration was estimated daily in 0-025 ml. of rat 
plasma by the use of a flame photometer. After 
omission of the daily injections of deoxycorticosterone 
to adrenalectomized rats, the well-known drop of 
the plasma sodium was observed. Then, after a period 
of five days without treatment, the injections were 
resumed with either deoxvcorticosterone or 
pound £. The injections were given daily at 6 p.m., 
the sodium determinations being made between 8 and 
9 a.m., some 14-15 hr. after the injections. In these 
experiments compound EF showed a strong sodium- 
retaining action, which, however, did not reach that 
of deoxycorticosterone. 


Na Adrenaiectomy 
4 
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tomized rats. Each curve represents the mean value 


for four rats 


A new sample of compound E, generously presented 
by Ciba A.G., Basle, made possible a further ex- 
tension of these investigations. The procedure was 
the same as before, with the exception that the 
hormones were injected not once but four times a 
day at regular intervals. The accompanying graph 
shows clearly that the restitution of plasma sodium 
is achieved as promptly by compound £ as by 
deoxycorticosterone if given in four divided doses. 

Without increasing the daily doses, but solely oy 
dividing them into four injections per day, a seemingly 
fundamental difference of action is completely 
abolished, and the ‘mineralocorticoid’ action of com- 
pound £ becomes as potent as that of deoxycortico- 
sterone. This gives further support to the unitary 


conception. The action of compound E£ is quick and 
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poterit, but more transitory than that of deoxycortico- 
sterone. Sodium retention requires only a moderate 
degree of potency; but a certain hormone-level must 
be maintained without interruption throughout the 
day. This may be accomplished by one injection per 
day of the slow-acting deoxycorticosterone, or by 
frequent injections of the quick-acting compound 
E, the daily doses being equal in both cases. 
H. Wirz 
Physiological Laboratory, 
University of Basle. 
Oct. 20. 


' Kendall, BE. C., J. Amer. Med. Assoc., 116, 2394 (1941). 

*Thorn, G. W., Engel, L. L., and Lewis, R. A., Science, 94, 348 (1941). 

*Verzar, F., Schweiz. med. Wechr., 80, 468 (1950). 

‘ Verzar, F., and Wang, F. C., Amer. J. Physiol., 159, 263 (1949); Nature, 
165, 114 (1950). 

‘Wirz, H., Helo. Physiol. Acta, 8, 186 (1950). 


Effects of the Thyroid, Castration and 
Season on Adrenals in the Male Rabbit 


WuILe studying the role of the thyroid on body 
growth? and sexual development* in the young male 
rabbit, it was decided to observe the effects of known 
levels of thyroidal stimulation and inhibition on the 
adrenals, because they appear to be linked up with 
that part of the complex endocrine system which 
influences the various reproductive processes in the 
male. As castration and summer season both cause 
a decrease in the rate of secretion of thyroxine in 
the young male rabbit’, their effects on the adrenals 
were also studied. 

The results of the present experiments indicated 
that the level of thyroidal stimulation determines 
to some extent the size of the adrenals in the male 
rabbit. Administration of thyroxine in doses about 
30-50 per cent above the estimated rate of secretion 
of thyroxine, for a period of four weeks, resulted in 
a significant increase in the weight of the adrenals, 
while treatment with thiouracil caused a significant 
decrease in the male rabbit. Thyroxine, when in- 
jected in doses below or about equal to the estimated 
rate of secretion of thyroxine, did not affect the 
weight of the adrenals. On the other hand, severe 
hyperthyroidism resulted in a significant decrease in 
the weight of the adrenals. The results of the experi- 
ments with the male mouse** and the rabbit suggest 
that there may exist an interrelationship between 
the thyroid, adrenals and gonads. 

Castration did not affect the weight of the adrenals 
of 8-week old male rabbits after a period of four 
weeks, but resulted in a significant increase in the 
weight of the adrenals after a period of twenty-four 
weeks. During the summer months there occurred 
a significant decrease in the weight of the adrenals 
when compared with the winter values. Detailed 
results will be described elsewhere. 

I am indebted to Dr. J. Hammond and Dr. Arthur 
Walton for their interest during the course of the 
present work, and to Mr. A. G. Carruthers for statist- 
ical analysis of the results. 

M. Maqsoop 
School of Agriculture, 
University of Cambridge. 
Oct. 22. 
Maqsood, M., Experientia (in the press). 
*Maqsood, M., Nature (166, 692 (1950) }. 
*Maqsood, M., Nature (166, 735 (1950)]. 
* Maqsood, M., and Reineke, E. P., Amer. J. Physiol., 162, 24 (1950). 
* Maqsood, M., J. Endocrinol., 7, 82 (1950). 
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A Staining Technique for the Study of 
Temperature-Shock in Semen 


Lasley, Easley and McKenzie! have shown that 
the increased staining propensity of dead cells may 
be used to obtain a quantitative estimate of the pro- 
portions of live and dead spermatozoa in freshly 
ejaculated ram semen, and have described a technique 
of staining with Opal Blue and Eosin which employs 
this principle. They have also emphasized that the 
imposition of temperature-shock on test ejaculates 
by sudden cooling is accompanied by an increase in 
the proportion of stained spermatozoa. In their 
studies, shock effects due to differences of temperature 
between semen and stain at the time of mixing were 
rigidly excluded, and no subsequent attempt has 
apparently been made to determine the critical level 
at which such temperature effects may be encountered, 
or to express in quantitative terms the degree of 
shock encountered at different temperature-levels. 

Field experience with a similar technique developed 
in this laboratory suggested an investigation of this 
point. The staining solution used was prepared by 
dissolving 5 gm. water-soluble Eosin Y (Gurr) in 
300 ml. 10 per cent aqueous Nigrosin (Gurr). Samples 
of fresh bull semen held at a temperature of 30° C. 
were stained for five minutes by dilution with this 
solution at a series of temperature-levels over the 
range 0°-30° C., and the number of stained sperma- 
tozoa was determined microscopically from duplicate 
smears of each suspension. 

Analysis of the results obtained from a study of 
six bulls shows that the proportion of stained sperma- 
tozoa increases with the temperature-difference be- 
tween semen and stain. This relationship is expressed 
graphically in the accompanying figure, and illustrates 
the findings on a single ejaculate from one of six bulls 
studied. The mean percentage of dead spermatozoa 
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is plotted against stain temperature. It will be seen 
that the points lie near a curve which is suggestively 
sigmoid, although the total data are so far inadequate 
to confirm the suggestion. 

It is believed that the convenience with which 
varying degrees of shock may be applied to small 
samples of semen commends the method. as a rapid 
and simple test for the preliminary investigation of 
many aspects of the shock phenomenon. 
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(6) has not yet been obtained in a state of purity, 
but it appears to contain a bromo compound different 
from any previously described. 

From these results, we conclude that picrotin js 
dehydrated to neopicrotoxinin' and other materials, 
which may include a third isomer of picrotoxinin 
differing from neopicrotoxinin in the position occupied 
by the double bond : 


It would seem particularly suited to ACH, 
an investigation of the variability, Breaq. Bromoneo- 
between ejaculates, in resistance to CH, pierotoxinin 
temperature shock, which has been —H,O / 
noted by Lasley and Bogart’, as it cH. \Nepicrotoxinin 
seems likely that such differences might Picrotin . = 
be capable of a more accurate expression 
than has hitherto been possible. CH, 

I wish to acknowledge the contribution made by Pg Braaq. ; 
Dr. D. J. Trevan, Wellcome Physiological Research CH,,0,—C a (0) 
Laboratories, in the preliminary stages of this work, (2) \ cH, 


and express my thanks to Mr. R. C. Campbell, for 
his analysis of the above results. 
J. L. Hancock 

Unit of Animal Reproduction 
(Agricultural Research Council), 

Animal Research Station, 

Huntingdon Road, 
Cambridge. 
Oct. 23. 

' Lasley, J. F., Easley, G. T., and McKenzie, F. F., Anat, Rec., 822, 

Supp. No. 1, 167 (1942). 


* Lasley, J. F., and Bogart, R., Mo. Agric. Exp. Sta. Res., Bull. 37 
(1943). 


Relationship between Picrotin and Picro- 
toxinin 


Tue relationship between picrotin, C,,H,,O0,, and 
picrotoxinin, C,;H,,0,, the two components of the 
molecular compound picrotoxin, has long been a 
matter for speculation. While picrotoxinin is un- 
saturated, picrotin is saturated ; and there is some 
indirect evidence that the relationship may be that 
of an olefin to its (chemical) hydrate ; but no direct 
dehydration of picrotin has hitherto been accom- 
plished. This has now been achieved by heating 
picrotin under controlled conditions with oxalic acid. 
When the reaction mixture is dissolved in water and 
brominated, a mixture of substances is precipitated 
in small yield which may be separated with some 
difficulty into. two main fractions, (2) and (6). When 
finally purified, (a2) melts at 264° and shows no 
mixed melting point depression with an authentic 
sample of bromoneopicrotoxinin. The identity of the 
two specimens is further confirmed by a crystallo- 
graphic study, for which we are indebted to Mr. J. J. 
Reed, petrologist to the Geological Survey, New 
Zealand Department of Scientific and Industrial 
Research. The descriptions of the two specingens are 
identical : 


Crystal system monoclinic, ¥Y — b 

Crystal form acicular prisms 

Colour colourless 

Extinction af 26 

a = 1-567 + 0-001* 
B = 1-571 + 0-001 
y = 1-581 + 0-001 
y-a = 

Optic plane : (010) 

Optic sign : + 

Optic angle (2V) : 77 + 3f 


* Measurements made with sodium light at 20° C. 
+ Measurements made with universal stage. 


It remains to be established whether or not the 
oxalic acid has brought about any other change in the 
picrotin molecule, and pending the completion of 
investigations still in progress we reserve a discussion 
of the theoretical implications of these results and 
those described below. 

The above partial formulation of picrotin is in line 
with evidence brought forward in a discussion held 
at the First International Congress of Biochemistry 
at Cambridge, in which Prof. E. Schlittler (to whom 
we are indebted for further private communica- 
tions) reported that picrotin can be oxidized to 
«-hydroxyisobutyric acid, while dihydropicrotoxinin 
yields isobutyric acid. The relationship of picro- 
toxinin to neopicrotoxinin is still incompletely under. 
stood ; but the fundamental molecular type seems to 
have been retained during the isomerization, since 
dihydroneopicrotoxinin (‘8-dihydropicrotoxinin’) is 
degraded by hot sodium carbonate solution to the 
same two substances I (m.p. 109°, no mixed m.p. 
depression with an authentic sample, m.p. 110-5’, 
obtained by degradation of dihydropicrotoxinin) and 
If (m.p. 152°, no mixed m.p. depression with an 
authentic sample, m.p. 156°) previously obtained by 
Sutter and Schlittler* by the corresponding degrada- 
tion of dihydropicrotoxinin. The ultra-violet absorp- 
tion spectrum of the specimen of II from dihydro- 
neopicrotoxinin was identical with that of the speci- 
men from dihydropicrotoxinin. 
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Degradation of picrotin has given Il (m.p. 156°, 
no mixed m.p. depression with an authentic sample, 
m.p. 156°), together with.a labile acid which readily 
lactonizes, its properties being not inconsistent with its 
formulation as IIT. The experimental manipulation 
of this substance is difficult, and a pure specimen has 
not yet been obtained. 

The general assumption that two lactone systems 
are present in the picrotoxin series is based, we be- 
lieve, upon unwarranted interpretations of the ex- 
perimental evidence cited. On the other hand, pub- 
lished evidence with an important bearing on this 
fundamental problem has not yet been assessed, and 
it is apparently not realized that reversible opening 
of the lactone systems in this series is quite common. 
For example, dihydropicrotoxinin is recovered un- 
changed by acidification of its solution in cold dilute 
aqueous sodium hydroxide. These and other points 
will be described and discussed more fully elsewhere. 

This work has been facilitated through a research 
grant from the University of New Zealand. One of 
us (A. T. W.) acknowledges the tenure of a Public 
Service Commission Bursary while on leave of absence 
from the Department of Scientific and Industrial 
Research. 

S. N. SLATER 
A. T. WILson 


Chemistry Department, 
Victoria University College, 
Wellington, New Zealand. 
Oct. 6. 


‘Slater, J. Chem. Soc., 806 (1949). 
"Helv. Chim, Acta, 32, 1855 (1949). 


Reactions of Formic Acid and its Salts 


Most text-books of organic chemistry contain the 
statement that formic acid and formates owe their 
reducing character to the presence of an aldehyde 
group in their molecule, quoting in support of this 
their ability to reduce ammoniacal silver nitrate to 
the metal; while this reaction certainly is given by 
aldehydes, it is not specific for this class of com- 
pound since many other acids, such as tartaric or citric, 
similarly reduce silver nitrate. The reduction of 
mercuric chloride to mercurous chloride by formates 
likewise offers no support for the aldehyde theory, 
since aldehydes in general, including formaldehyde, 
cannot effect this change. Actually, formates give none 
of the reactions which characterize an aldehyde ; thus 
they fail to restore the colour to Schiff’s reagent, pro- 
duce no reaction with 2.4 dinitrophenylhydrazine 
hydrochloride, and above all do not reduce Fehling’s 
solution, which is probably the most specific of all 
aldehyde reagents. 

In view of the above facts, it appears more likely 
that the reduction of silver nitrate or mercuric 
chloride by formates is not an aldehyde reaction at 
all; but is due to the breakdown of silver or mercury 
formates produced by double decomposition. 

It was shown by Liebig in 1832 that these salts 
readily decompose on heating as follows : 


(1) 2HCOOAg = 2Ag + HCOOH + CO,. 
(2) 2(HCOO),Hg = (HCOO),Hg, + HCOOH '+ CO,,. 
(3) (HCOO),Hg, = 2Hg + HCOOH + CO,. 


It follows from this that when silver nitrate is added 
to @ formate, the silver formate produced by 
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double decomposition gives rise on heating to silver 
according to equation (1). Similarly, when mercuric 
chloride is added to a formate, the resulting mercuric 
formate undergoes spontaneous decomposition accord- 
ing to equation (2) to mercurous formate, which 
immediately reacts with the chloride ions present 
giving a precipitate of mercurous chloride. The 
assertion that the mercurous chloride so formed may 
be further reduced to mercury has no foundation in 
fact, since prolonged boiling of this salt with sodium 
formate produces no reduction whatever. On the 
other hand, if mercuric acetate is substituted for 
mercuric chloride, no immediate change is observed 
on adding sodium formate, but on gentle warming, 
bubbles of carbon dioxide begin to escape from the 
solution, and on cooling, a feathery mass of crystals 
of mercurous formate separates out; on heating, 
the crystals dissolve and decompose with formation 
of mercury according to equation (3). 

If to a solution of mercurous formate, prepared as 
above, there is added a quantity of sodium chloride 
insufficient to precipitate all the mercurous ions as 
chloride, the remaining mercurous formate will, on 
heating, decompose, depositing mercury on the white 
precipitate of mercurous chloride, thus creating the 
erroneous impression that the latter has been further 
reduced. 

The formates of lead and copper (both cupric and 
cuprous), being stable, do not undergo reduction when 
they are heated ; thus no reduction occurs when lead 
nitrate is heated with sodium formate, but if silver 
nitrate is heated with lead formate it is reduced to 
silver. 

From the evidence submitted it must be con- 
cluded that formic acid reacts essentially as a car- 
boxylic acid and that, as the lowest member of the 
fatty acid series, its constitution is correctly repre- 
sented by the formula 


Oo Oo 
if } 
H-—C or H—C H 
% \ 
OH | 


and further that, in the absence of any positive evi- 
dence for aldehyde character, no significance attaches 
to the fortuitous occurrence of a potential aldehyde 
group, as suggested by the alternative presentation 


HO—C 
H 


It is to be hoped that the constantly repeated mis- 


statement regarding the aldehyde character of formic 


acid may, in time, disappear from the text-books. 
The rejection of the aldehyde theory raises the 
question of the reason for the marked reducing char- 
acter of formates towards oxidizing agents ; possibly 
this may be connected with the comparative ease with 
which formic acid parts with its two hydrogen atoms, 
according to the equation HCOOH = H, + CO,, 
when brought into contact with finely divided 
rhodium, ruthenium or iridium, or with which sodium 
formate liberates hydrogen to give sodium oxalate. 


Pavut Haas 
Chemistry Department, 
Royal Free Hospital School of Medicine, 
London. 
Dec. 1. 
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FORTHCOMING EVENTS 


(Meetings marked_with an asterisk * are open to the public) 


Monday, February 26 


Britisa Soctery ror THE History or Science (in Lecture 
Room, Science Museum, Exhibition Road, London, 5.W.7), at 5.30 p.m. 
—Mr. Thomas Martin: ““‘The Experimental Researches of Benjamin 
Thompson, Count Rumford”. 

UNIVERSITY OF LonDON (at the London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W.C.1), at 5.30 p.m.— 
Prof. J. Engelbreth-Hokm : “Folic Acid and Growth of Tumours, 


especially Rous Sarcoma”. 
Tuesday, February 27 


Roya. Society oF ARTS, DOMINIONS AND COLONIES SECTION (at 
John Adam Street, Adelphi, London, W.C.2), at 5.15 p.m.—Mr. 
William B. Fagg: “Tribal Sculpture in the British Colonies’. 

INSTITUTION OF ELECTRICAL ENGINEERS, MEASUREMENTS SECTION 
(at Savoy Place, Victoria Embankment, London, W.C.2), at 5.30 p.m. 
—Diseussion on “Electrical Measurement by Thermal Effects’’ (to be 
opened by Prof. J. Greig, Dr. L. G. A. Sims and Dr. J. G. Freeman). 

[INSTITUTE OF METALS, SOUTH WALES SECTION (in the Metallurgical 
Department, University College, Singleton Park, Swansea), at 6.30 p.m. 
—Mr. J. 8. Walton: “Some Applications of X-Ray Crystallographic 
Methods to Quality Control in the Metallurgical Industry”’. 

Soctety oF [INSTRUMENT TECHNOLOGY (at Manson House, 26 Port- 
land Place, London, W.1), at 6.30 p.m.—Dr. R. C. Parker: “The 
Measurement of Surface Temperature’’. 

BRITISH PAPER AND BOARD MAKERS’ ASSOCIATION, TECHNICAL 
SECTION, NORTHERN DIVISION (at the Engineers’ Club, Albert Square, 
Manchester), at 7 p.m.—Dr. J. Grant: “Recent Advances in Bleach- 
ing and their Significance in British Paper-making”’. 

ROYAL Society (at 16 Prince’s Gate, London, 
3.W.7), at 7 p.m.—Miss Helen Coppin: “The Kinematograph Film 
in Education”. 

SHEFFIELD METALLURGICAL ASSOCIATION (at the Grand Hotel, 
Sheffield), at 7 p.m.—Mr. J. H. Orborne: “Organic Reagents for 
Metallurgical Analysis’. 

TEXTILE [NSTITUTE, YORKSHIRE SECTION (at the Midland Hotel, 
Bradford), at 7 p.m.—Major-General C. Lloyd: “Technical Textile 


Education”’. 
Wednesday, February 28 


Royal. Soctery or Arts (at John Adam Street, Adelphi, London 
W.C.2), at 2.30 p.m.—Mr. W. T. O'Dea: “1851-1951, a Century of 
British Engineering’. 

ROYAL SocreTy OF MEDICINE (at 1 Wimpole Street, London, W.1), 
at 5 p.m.—Prof. J. Z. Young: “ Evolution of the Endocrine System”. 

MANCHESTER LITERARY AND PHILOSOPHICAL SOCIETY, CHEMICAL 
Section (at the Portico Library, Mosley Street, Manchester), at 
5.45 p.m.—Mr. H. R. Galleymore: “‘Soapless Detergents”’. 

RoYaL Statistica Socrety, BrRMINGHAM of the INDUS- 
TRIAL APPLICATIONS SECTION (in the Chamber of Commerce, 95 New 
Street, Birmingham), at 6.30 p.m.—Mr. V. E. Gough: “The Inter- 
pretation of Inter-Process Variability for Basically Different Pro- 
ducts’’. 

Socrety oF CugeMicaL INpustry, Foop GrovuP (at the Chemical 
Society, Burlington House, Piccadilly, London, W.1), at 6.30 p.m.— 
Mr. F. P. W. Winteringham: “Radioactive Tracer Studies on the 
Fate of Insecticides’. 

Thursday, March |! 


UNIVERSITY OF LONDON (in the Anatomy Theatre, University 
College, Gower Street, London, W.C.1), at 1.15 p.m.—Mr. A. J. Taylor : 
“Counting Heads—the Taking of the Census 1801-1951"".* 

ROYAL Soctety (at Burlington House, Piccadilly, London, W.1), 
at 4.30 p.m.—Sir John Cockcroft, F.R.S.: “The Work of the Atomic 
Energy Research Establishment’. 

BRITISH GLACTOLOGICAL SocreTy (at King’s College, Strand, Lon- 
don, W.C.2), at 5.30 p.m.—Mr. A. Stephenson: “The Scope and 
Limitations of Photogrammetry as applied to, Glaciology”. 

INSTITCTION OF ELECPRICAL ENGINEERS (at Savoy Place, Victoria 
Embankment, London, W.C.2), at 5.30 p.m.—Mr. R. J. Clayton, Mr. 
D. C. Espley, Mr. &. W. S. Griffiths and Mr. J. M. C. Pinkham: “‘The 
London-Birmingham Television Radio-Relay Link”. 

CHEMICAL Socrety (joint meeting with UNIVERSITY COLLEGE 
CARDIFF CHEMICAL SocteTy, at University College, Cardiff), at 6 p.m. 
—Prof. A. R. Todd, F.R.S.: “Some Naturally Occurring Derivatives 
of Tropolones”. 

CHEMICAL Soctrety (joint meeting with the ROYAL INSTITUTE OF 
CHEMISTRY and the SocteTy OF CHEMICAL INDUSTRY, in the Chemistry 
Department, The University, Bristol), at 7 p.m.— Prof. W. E. Garner, 
F.R.S.: “Solid and Catalytic Reactions with Reference to t 
Practical Problems of Industry’’. 

British INSTITUTION OF RADIO ENGINEERS, NORTH-WESTERN 
SxcTIos (in the Reynolds Hall, College of Technology, Manchester), at 
7.15 p.m.—Mr. H. J. Barton-Chapple: “A Survey of Television Develop- 
ment and its Problems’’. 

Soctety (in the Science Lecture Theatre, 
College, Hull), at 8 p.m.—Prof. F. 8. Dainton: “Atoms and 
in Aqueous Solution” (Tilden Lecture). 


Friday, March 2 


CHemiIcaL Socrety (joint meeting with UNIVERSITY COLLEGE 
SWANSEA CHEMICAL SOCIETY and the ROYAL [NSTITUTE OF CHEMISTRY, 
at University College, Swansea), at 5.30 p.m.—Prof. A. R. Todd, 
F “Some Naturally Occurring Derivatives of Tropolones”’. 


3. : 
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INSTITUTION OF MECHANICAL ENGINEERS (joint meeting wit! the 
EpvcaTIONn Grovp, at Storey’s Gate, St. James's Park, London, 8.\V.1) 
at 5.30 p.m.—Mr. W. F. Carey: “The Training of Engineers for the 
Chemical Industry’’. 

ROYAL StatTisTicaL Society, LONDON Group of the INpust 
APPLICATIONS SECTION (at the E.L.M.A. Lighting Service Bu vay, 
2 Savoy Hill, London, W.C.2), at 6 p.m.—Mr. A. D. Grace: “ some 
Production Problems and Planned Works Experiments’’. 

ROYAL StatistTicat Society, South WatLEs Group of the Iynvs. 
TRIAL APPLICATIONS SecTion (at University College, Cardiff), at 
io Head of the Listener Research Department of the B.)..(. - 
“Listener Research”’. 

[INSTITUTION OF WORKS MANAGERS, NOTTS AND DERBY Bray 
(at the Midland Hotel, Derby), at 7.30 p.m.—Mr. J. Ayres: “Is 

nagement an Art or a Science ?”’ 

ROYAL INSTITUTE OF CHEMISTRY (at Woolwich Polytechnic, Wool. 
wich, London, 8.E.18), at 7.30 p.m.—Dr. J. G. A. Griffiths : “Rockets 
and Chemistry’’. 

ROYAL INstTiTvuTION (at 21 Albemarle Street, London, W.1), at 
9 p.m.—Prof. Herbert Dingle : “The Scientific Outlook in 1851 and 


in 1951". 
Saturday, March 3 


BRITISH INTERPLANETARY Society (in the Tudor Room, Caxton 
Hall, Westminster, London, 5.W.1), at 6 p.m.—Mr. A. D. Baxter: 
“Combustion in the Rocket Motor’, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 

ASSISTANT for work in the Plant Pathology Section on virus diseases 
of fruit and hops—The Secretary, East Malling Kesearch Station, East 
Malling, Maidstone, Kent (March 3). 

ASSISTANT EQUIPMENT ENGINEER in the Engineering Departme nt— 
The Secretary, National Institute for Research in Dairying, Shintield, 
Reading, Berks (March 3). 

CHEMIST for work on the co-ordination of research and develop ment 
on insecticides and fungicides—The Secretary, Agricultural Research 
Council, Cunard Building, 15 Regent Street, London, 8.W.1 (March 3), 

EXAMINERS (with an honours degree in physics with chemistry as 
a subsidiary subject, or an honours degree in chemistry with physics 
as a subsidiary subject) in the Gas Standard Branch of the Ministry 
of Fuel and Power, in the London area—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 
Kingsway, London, W.C.2, quoting F.5/51A (March 3). 

SENIOR GEOGRAPHY MASTER, a SENIOR PHYSICS AND MATHEMATICS 
MASTER, & CHEMISTRY AND PHYSICS MasTER for Junior Section of 
Upper School, at the English School, Cairo—The Secretary, The 
English School, c/o the British Council, Education Division, 65 Davies 
Street, London, W.! (March 3). 

OFFICER-IN-CHARGE (preferably a graduate with an honours degree 
in zoology with research experience) of the new Pregnancy Diagnostic 
Centre about to be established at the City General Hospital—The 
Secretary, Nether Edge Hospital, Sheffield (March 6). 

SCIENTIFIC OFFICER (with a University degree in science or agri- 
culture with post-graduate qualifications or experience in dairy 
bacteriology) IN THE DAIRY BACTERIOLOGY Division of the Ministry 
of Agriculture—The Secretary, Civil Service Commission, Stormont, 
Belfast (March 9). 

ASSISTANT TECHNICAL EXAMINING OFFICERS (male) IN THE VICTUAL- 
LING DEPARTMENT of the Admiralty—The Ministry of Labour and 
National Service, Technical and Scientific Register (K), York House, 
Kingsway, London, W.C.2, quoting F.60/51A (March 10). 

SENIOR LECTURER IN AGRICULTURAL CHEMISTRY at the Universit 
of Sydney—The Secretary, Association of Universities of the Bri 
Commonwealth, 5 Gordon Square, London, W.C.1 (March 10). 

LECTURER (with a special or honours degree in physiology, and 
some qualification in the experimental side of physiology) IN TH 
DEPARTMENT OF PHYSIOLOGY—The Secretary, Bedford College for 
Women, Regent’s Park, London, N.W.1 (March 12). 

BRADFORD DYERS’ ASSOCIATION RESEARCH FELLOWSHIP IN TINC- 
TORIAL CHEMISTRY, TEXTILE CHEMISTRY or an ALLIED SUBJEcT— 
The Principal, Technical College, Bradford. 

GRADUATE, for work in the Corrosion Research Department— 
The Director, Tin Research Institute, Fraser Road, Greenford, Middx. 

GRADUATE IN AGRICULTURE (preferably with good training in 

hysiology of farm livestock) for research on wool growth and fleece 

evelopment—The Secretary, Wool Industries Research Association, 
Torridon, Headingley, Leeds 6. 

JUNIOR RESEARCH OFFICER (male,with honours degree in chemistry 
or equivalent) for analytical work, including development and applica- 
tion of analytical methods, and a JUNIOR RESEARCH OFriceRr for 
work on the application of statistical methods to technical and man- 
agement problems in cotton textile processing—The Director of 
Research, British Cotton Industry h Association, Shirley 
Institute, Didsbury, Manchester. 

METALLURGISTS : (Ref. MA./4), ASSISTANT DirEcTOR (Information 
Services) to organize and control a headquarters group at Risley, 
Warrington, (Ref. MA.5/1), DEVELOPMENT NAGER to take charge 
of metallurgical laboratories at Windscale Works, Sellafield, (Ref. 
MA./5/2), DEVELOPMENT MANAGER to take charge of Metallurgical 
laboratories at Springfields Factory, Salwick, Preston—The Ministry 
of Supply, Division of Atomic Energy (Production), Risley, Warring- 
ton, Lancs, quoting the appropriate Ref. No. 

WELDING METALLURGIST (Kef. MC./1) to take charge of the metal- 
lurgical department's welding laboratory, and WELDING ENGINEERS 
(Ref. MC.2/6) to conduct investigations into welding techniques of 
ferrous and non-feirous materials, in the Department of Metallurgy 
Windseale Works, Sellafield—The Ministry of Supply, Division 


Atomic Energy (Production), Risley, Warrington, Lancs, quoting 
the appropriate 
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“ANGLO-AMERICAN OIL CO., LTD., RE- 


foery Dept., Fawley, Southampton, require 
Chemists and Chemical Engineers with good 
onours degrees, and, if possible, with experi- 


Relations Superintendent at the above 
sddress. 


BRITISH NYLON SPINNERS, LTD.. 
Podtypool. have a number of vacancies 
fe scientific staff during 1951, against which 


eme appointments will be made immediately 
wd others later im the year. Applications arc. 
wwever, invited now in cither class from physica! 
aemists, physicists and organic chemists, with— 
« likely to obtain—first- or second-class honours 
aerees, who would be interested in making their 
areers in a new and alive industry offering excep- 
wonal scupe technically and attractive prospects 
Certain of these posts call for previous industrial 
aperience (not necessarily in textiles), and these 
wil carry appropriately higher salary; but the 
maiority will be filled by graduates straight from 
miversity or after compiction of a period of 
postgraduate research. Since in cach case the 
Company is seeking men or women of exceptional 
promise and ability, the initial salary offered will 
te generous and there will be opportunity for 
npid advancement. There is a staff pension 
fund.—Apply. in writing, to Personnel Manager. 
British Nylon Spinners, Ltd., Pontypool, Mon. 


IMPERIAL CHEMICAL INDUSTRIES, LTD., 
Nobel Division. has the following vacancies for 
chemists with good honours degrees, and prefer- 
ably with research experience: (1) Chemists or 
Chemica! Engineers for chemical plant and pro- 
cess investigations; (2) Organic and Physical 
Chemists for technical service work on nitro- 
cellulose, cellulose derivatives and pentacry- 
tiritol_resins; (3) Organic Chemists for funda- 
mental and exploratory research work on organo- 
phosphorous compounds, silicones and cellulose 
derivatives ; (4) Physical Chemists for fundamental! 
and exploratory research work on protein fibres, 
explosives and cellulose derivatives. Candidates 
should be not more than 30 years of age. Salary 
according to age and qualifications.—Applications 
should be made to the Staff Manager. Nobel 
House, 25 Bothwell Street, Glasgow. C.2. 


IRAQ PETROLEUM COMPANY REQUIRES 
Chemical Engineer (preferably under 35) for duty 
in London, with occasional visits overseas. 
Qualifications should include honours degree in 
chemical engineering, and A.M.1.Chem.E., to- 
gether with some refinery and/or industrial cx- 
perience. Required for work on problems con- 
nected with handling of high pressure gas and 
oil mixtures, including optimum pressures of 
separation of oil and gas and the design and 
operation of oil field process plants. Salary ac- 
cording to age, qualifications and experience. 
—Replies, with record of experience and quoting 
No. 63, to Staff Dept., Iraq Petroleum Company. 
Limited, 214, Oxford Street, W 


DUNLOP REQUIRE A YOUNG MAN, 25 
or under. with a good physics degree, to carry 
out research on the physics of rubber in relation 
to electrical properties and studies of carbon 
black compounding. The appointment would be 
at the Research Centre, Birmingham. Salary 
according to age, qualifications and experience. 
—Applications, in writing, quoting Ref. 101 A.S.. 
to Personnel Manager. Fort Dunlop, Erdington 


UNIVERSITY STUDENTS IN PHYSICS. 
electrical and mechanical engineering. who arc 
taking finals this year, are invited to send details 
of their records to the Personnel Officer (Ref. 
GBLC/671) Research Laboratories of the General 

ectric Co., Ltd., North Wembley, Middlesex. 
A number of interesting vacancies on experi- 
mental work will occur during the summer, and 
selected candidates will be invited for interview 
during the Easter vacation. Certain openings 
will be reserved for men with postgraduate re- 
Search experience, particularly in the fields of 
vacuum physics and electronics. 


IMPERIAL CHEMICAL INDUSTRIES, LTD., 
Nobel Division, invites applications from physi- 
cists for a number of vacancies in its Research 
Department at Stevenston, Ayrshire. The work 
may consist in experimental and theoretical 
studies of explosive reactions involving the usc 
of high speed photographic and electronic tech- 
niques, or in the development and application of 
physical instruments and methods to research 
and industrial probiems. Applicants should pos- 
sess a good honours degree in physics, should 
have some research experience, and should not 
exceed 28 years of age. The initial salary will 
depend upon age and expericnce.—Applications 
should be made to the Staff Manager, Nobcl 
House, 25 Bothwell Street. Glasgow. C.2. 


PAINT AND VARNISH TECHNOLOGIST : 
Metropolitan-Vickers Electrical Co., Ltd., Man- 
chester, require Paint and Varnish Technologists 
for their Research Department. Applicants 
should have had a wide experience in the evalua- 
tion and use of paints or of insulating varnishes 
for electrical equipment, or both. Some manu- 
facturing experience of paints and varnishes is 
desired. Applicants should be of B.Sc. standard. 
and of age 26-35 years. Salary according to 
age, qualifications and experience.—Reply, giving 
full particulars, including age, education, experi- 
ence, qualifications, etc., marking envelopes pss * Re- 
search,” to Person 
Vickers Electrical Co., Ltd., Trafford Park, Man. 
chester, 17. 


SEMICONDUCTORS. AN INTERESTING 
vacancy has arisen for a Physicist or Physical 
Chemist for fundamental work in the ficld of 
semiconductors. Preference will be given to a 
graduate with three to five years’ experience in 
this or a related subject.—The Personnel Officer 
(Ref. G.B.L.C./721), Research Laboratories of the 
General Electric Co., Ltd., Wembley, Middicsex, 
will be pleased to receive applications, in writing. 
Age, academic qualifications and experience 
should be stated. 


GRANTS & SCHOLARSHIPS 


NUFFIELD FOUNDATION 
FELLOWSHIPS AND SCHOLARSHIPS IN 
DENTISTRY 


The Nuffield Foundation invites applications 
from citizens of the United Kingdom for Fellow- 
ships and Scholarships in Dentistry. To help 
the advancement of teaching and research on 
dental health and disease, the Foundation is pre- 
pared to award a number of Fellowships (i) to 
enable selected men and women with denta! 
qualifications to receive such additional taining 
in pure and applied science as is desirable to fit 
them for an academic career in dentistry, and 
(ii) to enable selected university graduates in 
medicine and science to receive training that will 
qualify them to undertake teaching and funda- 
mental research on dental health and disease. 
The Foundation is also prepared to award a 
limited number of Scholarships to assist students 
of outstanding ability attending a university den- 
tal school to devote one or two years to further 
studies of the basic sciences. 

Applications for Fellowships should be received 
by March 1 annually, and for Scholarships by 
June 30 annually. Copies of the conditions of 
both Fellowships and Scholarships and the appli- 
cation forms are obtainable from the tary, 
Nuffield 12 and 13 Mecklenburgh 

1 


London, W.C.1. 
L. FARRER-BROWN, 
Secretary of the Nufficld Foundation. 


THE ROYAL SOCIETY 


GOVERNMENT GRANT FOR SCIENTIFIC 
INVESTIGATIONS 

Applications for grants from the first allotment 

of the Government Grant for Scientific Investiga- 

— for the year 1951 should be made as soon 

ble on forms of application to be ob- 


ELECTRONIC RESEARCH AND DEVELOP- 
ment. There are vacancies for honours graduates 
for work in the following ficids : (1) measurement 
technique on VHF and microwaves; (2) high 
power R.F. gencration; (3) carrier telephony ; 
(4) genera! scientific instruments and high grade 
components. Some of these posts require a 
thorough experience in one of the ficids. and 
there are others for recent graduates.—Apply to 
Personnel Officer, Mullard. Research Laboratories, 
Salfords, near Redhill, Surrey 


APPOINTMENTS WANTED 


B.Sc. HONS. CHEM., FEMALE, SEEKS RE- 
search Assistantship in biology or medical appli- 
cation of chemistry.—Box 454, T. G. Scott & Son. 
Ltd., 9 Arundel Street, London, W.C.2 


FOR SALE AND WANTED 


FOR SALE. SKINDORF MICROSCOPE 
“E” model, in perfect condition, having had 
very little use. Oi] and water immersion lenses. 
Price £40.—Box 461, T. G. Scott & Son, Ltd., 
9 Arundel Street, London, W.2. 


MISCELLANEOUS 


MURDOCH TRUST 

For the BENEFIT of INDIGENT BACHELORS 
and WIDOWERS of good character, over 55 years 
of age, who have done “ something” in the way 
of promoting or helping some branch of Science. 

Donation or Pensions may be granted to 
7 who comply with these conditions. 

For particulars, apply to MESSRS. SHEP- 
HERD & WEDDERBURN, W5S., 16 Charlotte 
Square, Edinburgh. 2. 


tained from the Assistant Secretary of the Royal 
Society, Burlington House, London, W.1. No 
applications can be considered which are received 
later than March 31, 1951. 

Applicants must be of British nationality, resi- 
dent in Great Britain or Northern Ireland. Grants 
may be made for purposes in connexion with the 
promotion and support of research in pure science 
other than for personal maintenance or payment 
of stipends ; for the assistance ©! scientific expe- 
ditions and collections ; but not in aid of scien- 
tific publications. 


POSTGRADUATE SCHOLARSHIPS 
IN TEXTILES 

The British Rayon Research Association invites 
applications from university students who expect 
to graduate this year for scholarships in textile 
technology, textile engineering, textile chemistry, 
or dyeing. The scholarships are normally of the 
value of £300 a year, plus fees, but in special 
circumstances an increased allowance may te 
paid. Scholarships are tenable at Leeds, Man- 
chester or other universities or technical colleges 
where there are appropriate facilities, for a 
period of two years, though this may be extended 
in suitable cases by a year of study overseas. 

For further particulars and application forms 
write to the Secretary, British Rayon Research 
Association, Barton Dock Road, Urmston, near 
Manchester. 


_THE BRITISH FEDERATION OF UNIVER- 
sity Women announce: Ida Smedicy MaclLcan 
Junior British Scholarship, 1951-52. Value £100, 
for research or training for research. Open to 
women graduates of the British Isles under 26 
years of age (extension for national service) ; 
Research Grant, Reid Hall, Paris, 1951, 


TRANSLATIONS, SCIENTIFIC AND TECH 
nical, from French, German, Dutch, Swedish 
Italian, and Russian into faultless English.—Dr 
R C. Murray, 36 Churchill Crescent, Hawiey 
Lane, Farnborough, Hants. 


providing two months’ residence for a woman 
graduate to p»rsue scholarly tesearch.—Details 
from Research Applications, B.F.U.W., Ltd., 17a 
Kings Road, London, S.W.3. Applications by 
May 1, 1951. 


THE ORIGINAL BRITISH MANUFACTURER 
of MICROSCOPICAL STAINS and REAGENTS 


GEORGE T. 


136, New Kings Road, LONDON, S.W.6 
Catalogue Y8 and literature on application 
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GURR 


GRATICULES 
We are now using so many modern methods of pro cessing 
scales, other 
solution to most glass engraving and printing problems. 


PATON HAWKSLEY, 389, 
LONDON, 
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CXXXiV NATURE 


February 24, 195] 


BECK 


ILLUMINATING 


For surface examination of materials, small 
engineering parts, cavities and all general 
purposes. These magnifiers are supplied in 
powers of <5 to 20, and are available in 
models for the pocket or operating direct 


TECHNIQUE 


A JOURNAL OF INSTRUMENT ENGINEERING 


FREE 


ON REQUEST 


MAIL THIS WYcouron 


MUIRHEAD & CO. LTD. BECKENHAM - KENT ~- ENGLAND 
Please place my name on your mailing list for “ TECHNIQUE "" 


NAME 
POSITION 


COMPANY 
ADORESS 


from the mains supply (A.C. only. 


MUIRHEAD &CO.LTD. 
AM KENT» ENGLAND 


BECKENHAM 004! 
Telegrams & Cables : MUIRHEADS ELMERS-END 


Full particulars forwarded on application 


R. & J. BECK LTD. 


69 MORTIMER STREET, LONDON, W.! 


MUIRHEAD 


JUNIOR 


Maximum Speed: 3,000—4,000 r.p.m. 
(depending on head used) 


Equivalent R.C.F. 
1,000 X gravity at 3,000 r.p.m. 


® Suitable for tubes up to 50 ml. capacity 

® Built-inspeedcontrol Reliable andsafe 

® Inexpensive ® Precision built 
® Attractive finish 


Full particulars sent on request. 


A. GALLENKAMP & CO. LTD. 


17-29 SUN STREET, LONDON, E.C.2 
Telephone: BIShopsgate 5704 (7 lines) Telegrams: Gallenkamp, Ave., London 


Printed in Great Britain by Fisner, Kwrout & Co., Ltp., The Gainsborough Press, St. Albans, and published by Macmitan & Co., Limite, 
at St. Martin’s Street, London, W.C 2, and Tus MACMILLAN Co., 60 Fifth Avenue, New York 11, N. " U.S.A.—Saturday, February 24, 1951. 
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